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__-L__-_yi £JjL_JI ^ya ejjs- 4 j i *Vi 1 1 J ^oAjkJI JdJ-* 
4jjI n \ a __-LkjJU _ 4 * nr> __£i ^i 

j_»_aJI 4jl . jj-j_c>_JI j-4 __lc _M 0 ^> - 

t> _____> ^ _-_J _jL___i}_l ^JIju 4_JI <L-tJU jJI 
^j ^ JL-__jJ1 £____> _____ 4__}j-_-ll 4 ^ g <hl l_JjJUj 

SjU-tJ JJjL-ll 1j_A _gj r*H t dj ^j-OJ .<;Li-__)_'l _^L__>. 

l£>-_JI __jjj--__> < h j*i V a _>_- I Jlj_ju t 4_-iX. j i*n j-<aj 
4 nl ___J * __>L-uj*_ , l (JajJ 4j! Jl_5_j < j j > *itlj 

< a^T j i r ^jl <u\y\ __«ljL______ ^jjLjj iOj ~t t*>j 

L_-j " mi d l_lj_J 4jL_$jJI ___ -s_a_-t____J t nitl 
4_j____Mj ^IaJI 4_-___l_- q\ JLt-J U-C tl^K ^L-aJ^U 
^jj_)L_-II j-<jj ^ i *i *i > I j-j__l_> c_-_>L>. __-_ 4_j_Lt_4 
4_*J_- Uj 4 o " <j o j t 2L_ti__aJlj 4 j ol ttl j_S__ Vlj 
< M"l ->JL JjL- jl _1jLjj-__j _>jo ^j_ti___Jlj g- l oltl l 
(jjL-i-a ^- l -i L^l -y^Lo JjSj < p<T'< j > li ct-^I Ll i^nl l 
Jj i rtll L^jI ir>"> __3 Jpl 7i **\\ J___*J _-J) < **> . > < j j 
* L____Loj Ljt-jjLj J^SLsjJLI j 1 jllir 
_y» <ej__ mJ V £JJ-__JI u£ 4jUVI oL-S ^La _>* " ] ^v L-v- 

t 43l__- J--~ gj3--3 cjo-lj-o ^P 2 -* cr '^^ f>ji*M _ )jL _. jl^>J' 

__lc _-_j___jj '4-h.jjGj 4?j-*j 2Li_^ _-JL_ -_-_u ^__J (***>*- 1 


^-Jj (__£.-? dUjU3 t £jjL-Jtj ^oJJt Ijla ojj^-I CiLbl m,~<1 ^ 0jU-__ 4j Lo 

Jm.Imi ".11 ^L_--_jV S^i>II L_jjL-/_ T | 4-j? (\j_ ^ «>» «, ijLl-Vl JJ-t-aJ (j . m «- 

cjtjUJ^tj 5 joUtl jjL__>Jt ^ cJuiUt ^t cj_? ^UI cjljl-itJJ u t, ,U,I 

fj\ 1 1 m .*h (jj tlju- ^j^a ^l « *mj ^j* j ^j tt L_$jt -r ^JJ 4jj m?fl 4_jji__-tl 

^ r, tti A t >t 1^*1, „~ j? LJL- LH ^jju <_--JI ^->^UJ1 Ll <>i Stlj cjjK.UI 

4_Lc 1 \ j rt i ^jt C£~*£ _4 * >a J? tV**, ,jJ jjjL-Jl ,j_jj JL3 tLaLaj SjuJL>- L->j_~jj>. 

iA At Ttl ttt a CjL-jIj_ _£_* 4_utj-llt CiL-jljjJl 4 1 4 ->? jj-jj L__>j . t JLC. jl ^j_Jl 
4__-jJJ £ J I^LJlOJJ j-ji-Jt jojL> 3c Ij^ <?jLcl ^-Jj 4-_jLU 4_>.L>Jt £_J__ja 

L-Jt JJ>JL jLuj jKb! UjL 1 t r nj Lfl <j_jL--5 ^ylc 0JJJ_>J ^j-A t fl »t ij _--JI 

LjIj__]J 3j <^LxJ>1 3<J j__Jl 0Ju5> Jl_j <*: ( j,.-m <4 jtrt "ttj ^oJUJl 4jjlV<f 4 rtl" 

<,.M.fH ^.ic LJju Ijla J_Jj .Jia%M,U jLa^ Latj ,y,,,,tj gjstjjt JjJj*_J L-_L_I 

otjjJI LL__oJ*u ^JLJt Mgj *, in a ^-lc LJL- JLjtj-llt ^L*_1aVI <Jjj u 7t j <i -hTI 
CjI m, Mijlij , 11 q_H *L__-jl ejJhU^A u \y *m ^jJI ^ n "1 flj ^^aLJt 

4-Lo ^JW» J-t^l jl JUU_-tj l^JLJt CjL_dLv ^j-4 J_UiSJt ^jJS 4 , "lt 4-L4J-^L£Vl 

J>JL_3t_fl ^j_jl_>j-_o ^-3 J? * J-Lf> ^JUJt jjjLj 4 1^1 tr> V "1 a 4jjjJ 4 \ y a 
La l_U J ^_Jt udL_u . djjlaj J_-Ij-a ^j-a 4.*m t a 4-LL<aj 4_!_~j_~ ^^-3 J t ^4jl--j_c_»j>a 
jt J_»jAj J£i 4jjJJ 3jj_ju_u 4_u_a_Jtj ^JUJt jjjL) ^__l 4_JjJ Cjtj_*jj_o ^j-o ,.\ n « > 
t tj^4Jj_o ^jJj m*^J (j-^Jjl (jJ-t (____>. C_iij JL£j i^a \ ^Y^ j-Lt JlJLo *Citjl_u jJjt 
^ * * u_>t.,.Mi*> 4l_T tjLA c-<_vtjJJ \^0X ^L_C ^JL-_Jt (j-d LkJL-s-t ,V rt f 

. 4_5^jJLt £jj_3 « *rt**tV<t ___V ^y__Vl (JjljJ ^Lt>.tj rtjtL*Jtj 4_j_>-j_Jt 
4_o- LJt £jA 4 L _____/jJt jj-u-uJt 4j^a^---Vt «LtJjjJt 3jL_-x>Jt C-vO-fi JL_Jj 
^yic C)„i *>**r,tj i4 -4ji.l ntl LjtjLui_j>Jt LjtjL>Jj ^yA L^_Jj Jju_j Lo ^-ic i4jjLlt 
(jAj «i_JjJJt ^Jt ^jj-AJI ^yA JjCUJlt Lg-tAiJj L^J 0>LLaf (__-!( 4j«j jUtt oljpJt 

i2r_-_Jtj J-L4JI cjtjl t ?\ "v 1 U t irj-t-j (j_>jVl ^jj* ^-5j_o (___ ti_jj-_>Jt ^t JL«_-_Jl 

r^J djj-SJt 4jaL_-Jtj 4jjuu__J1 _jtjJ,t cJJb £)£J ^jj--W4J ^jLjjJtj LajjJ (j-j_Jlj 
^J (j^jiilLo LatjJj Ijl m^__>_» *(jLojJt __Ji ^--i *j--*tj SjLl__>- ^ijrt* i t ^jSo 

C)J_Lat ^-llt _iuJL>Jt ^jA_4-yVt ^<_JLft_U Jj*-Jt VjJ *>jL___>- I < 3*1 *t^*v 

jjC *>J-C L__jtjlo ^ t ^ *C i4*L_JIjuctj ^^Lljw^/I CJo>- J 3 j j ~i ^ Lj 1 1"» J«i *t*it 
t <1 Mj *.\t ...yt JjLJLJ tj. 0 tVj ^ r-tt j_>aj ^jLLj jj-ic- tj-AJ ^jrl <>Im>U 


4_p3^Lt-uVI oL_wj__oll 4_lL_ Ci 4_a i_£jJI Jj <^>Vl (__jj_jJI j_-_u_JI j_4 tji__L_uj 
4_iJ <"i-r ««^fj t 4_j-4J_J1 Suia^ljl 4__j_>. 4_uj_jJI 4_i_JI Ct j^ljj . j->aVl ^jL __£} 
La c_J___>-j *4_uLujVI CjIjJjJ LbjjLu- Ci/Ti.^j ij-5L_i*_?1 jL___j1 J 1 r\ n ) 4_iJ,L_. 
tLgJ ^c^L-JJjo 4j_t_» (jjJL___j 4_ps^L_uVI 5jLl__>J1 t\ olr (jl£>j * (jj_ojL_jVl 4_j_ 
l___-I 4_Oj_*JL JJ5— £-1 jjU) :3jjfl miU 4jjL__ J__ ^Jj-ajJI <jl_*jjJt LjI _)( (_-j->* 

»«4 j 1 ijL-JLj -*jJLI (j_a __JI 
_ 4_i_*}L__yi 3jL_____*_iJ u<n-<\\$ (__.JaJI CjI j-_Jl LuJl J-_9J L* oL£ l_lj 

jil 1 «II <i\* II Lt-5_jJt ^__>LLa Jj____( ^L_jl __J1 L-^jI plr jjj-j-- jJSjj - 4_i_ (_-Lc 
lfl"l-rr J-- J J 1 4 j > <i " 1 1 j 4,j glttl l__jL_U *1j-il (_-Ja ^LgltJI **_j_-> J tW*> J^ 1 njj 

jL-_ul ___ lj_o Jljj V --l>-JI lj-~ < t . Ir i ^jL- ijLtoj-Mj jv\ rtlll j_*j L_oj_a 

____ *4jI ^rlU<n flj j ir> ttt c_jjj__.Ljj .4 j.^L-j-U 4 j g Utl 4___ljjJLj 4JjL-jj (j_o 

, J^LuJI __ifcjjl_JI 4__L--_ 
___- (j^i r^i -> *t U J_j_- jJLjjj (j^JLi^JLl j3_j__*JlU i LljJLjI (jru (jjJI c_»L__J1j 
3jLjj*—j ^ Jl_uJ 4_uj_JI 4JLjjJ1 4__L_j l___- ^j-o J^l.uI i 4_ojjJi ^i-JI 4_<_i1j_ 

(j_- l__Lu_j1 3jL_^__> _ 4____->JLt 4_ulj__J1 (JjjIjjJI JJSlj (j-a _ 4-j__.j__.j_~j 
^ji-Jt (j_« j j*i ^ (j «j 1 <>G ___ JLjIjJI -Ajjjj *4 j a^L_.yi 4_uj_jJ1 3jl ir> >ll 

*{*j_J1 Lbjl_w 4jj__uJ1 (— jL>u (jt— Jl _jL__JIj 

q\ Juu 4((4-4j4^L_.*^I 4 jliyjl» a\ a ml Lo (_-]} 4_u (j-a Jj! J-j_— jJUj_ jj!_bjJlj 
jtjjJI (jul c-jL-U -Olnjlr.j ~Jj__uJ <? JJj-A — 4_ULSJI ^jj^^l u>jUI jJ^ 

\ ^L- (___! « J_l>JI 4_-Ll__> (___ j-_l_JI J-uJlj ^<-uJ1 l>j j^LJI» (_;j3_>Jt 

(j_C (*L_; (_y— 1 (_-^«J--*S (_yiJ «J-J->Jt c_»Ll_>» J JjI — J 0 t ,1 4_j_a__I 

jj__»jJI -*j inij (jl J--3 l-Ujj if* \ ^TY j-Lc (___ L_bj___i j_L_-u 4_uIJLVLj 4 V < m*i 

Jj-b i__jL_Jj-Q — -jJULJJ . \ ) ^k-C (___ 4-UjjJL 1 rtrtTT -1 (j___>J1 L_-t_tJJ J_4--i 

4 iii,Vf^!1)>j «4__uj_jJI <■! j o j*V 1 1 CJ I j3 )) (___ dUj jlju 4 t<~i m V"i U 4_^L__4j 
. Ltj-AJ-J a<4_LjjjJ1 4_uLU CjLcLl-JIwj «4-ujjJI ^j^jiKjU 
jjLa ^o__b t jj-u j_^_3 tc_jL___JI — _lJG __J_i 4__— __-lj 4 j > ^ i a (__Jjll ^jjI Jl£jj 
l-JL-JIj CjLl-loLjJI U ui 4 j o<ll 4 j <<iL-ujV| ^jltll (j_« JJ r ^--i 4> <t I.luU 
(_™^L--_yt ^LL-jJI (j_4 (___-__JI l___jL_>JI (__JI J-oJuj ^oJj i 1 1 j o j^l I j ^Lj j ntlj 
4_ul_ 4___l_j CjL1_jj CjVIj 3j-4_w V 3 1 n "1 r o ^_L*_ (j_>jjfc_i_5 v4_uL___jVI 3jL_____1J 


t(j_>.|j__Jlj _jJL__Jlj jj___>JI tLu 4_l<-uJulA oLL__ul ~^___jj <4_tj__*Jl 

rl j_~_-_-_1j 4\_^_j-l_*J1 4~-l ,-Ll oLlLSjj «dLdl ^jJI oLL-ij 

j_o jujuJL 4_jL_i l__JJJL1 jjjJ » 4_u JlaJJ dtljjjJI j^lj - "\ j jjJi-__J1 j 4 4_l3jj>JI 
«4j<iUll 3jLX1 ^jIsjjlJ ^LaSLo Lj-* L_>j nf I _--J1 4 j j i J-J I ^j___jJ1j jj i^ll 
^-lc i4_jjjJLll jf i4_yj^L__V1 4 *i ts>\\ ^rti^t! lJJJJLI jl ^yJI 3jL__^M J_L>UJ 

. 4_1_. __)L£_1I jljic <_JJ. ___« _4J *3jujlc ^__>1jjo ^ 4__Ll>JL1 oLjj__JIj ^ji-JI 

jl 4^^L--V1 3jL___>Jl _yJ1 4 t I II 1 _ J^l^- _ ^__L_J J-ol— l-ll (^y-C l-U- ^ t t MJ 

.(jrjjuo _7^J-- J ' Cr^-' Ji^-- 4 U>' 4j ^j-u-Jj _ 4_uj_*JI 3jLl___*JI 
-_>! jU " 11 (j-uu < rtj <^J jU 4 iii nil -r o m 4__uL_>. j_~ ^u>-j_-j_U jl l_a-_» 
jrj__ij_l jrLJ 4_t___> jj _j_Ll ___ 4_3_x__> I Ls j-u-4-j £-« * <Laj 1 1 L 1 *»■ j*»- '<Vt jl 1 -rj i>>jj 

1 j__L>. JjL>j * ^^c_wj_JLl J 4 o K t 4_cL_L (ji^sL^J! ___ 4_t__ ^jlc Loj i j^ia j iita 

1 oK t^jjJI J___>_/1 _-JI £j>-jJL __LUj___*JLl j-a 4 i n "« n t, 1 _>-»j i^nitl 4_g_>.j_ 

<* tl 4_al n" i ii I ^-lc L__>j_>. i L___o_4 iiU j jl_i 
_$jL_JI <____3_3_j J4_5 *4_uj__Jl 4 rKtl ^-Jl 4_4_4>o 4_eL__>l _jL_vJI I JUb j i "i t jj 
^ylcj 4^-jJjlJI j-4 ^JoC (____ 4_t___l^ 4_i___ 4_3j_%_o _yj| 4_>L>. jj_- j_4 l____jJL1 

4 j Ul LL____J1 Ij_j_l_C ^j-L_j 2>jL> 3jLo 4_t_t jj______i__JLl J-?tj L_1J j ^-cj 

j_A JL3j-4J ^L_j__JI ^-ic (j_L_-L-_J j__L_- 4j*IjJ_ ___♦ j ^_Cj jl JjoLjj 1 4 J ^j -1 1 ^ 
^j_-L___4-U ("i ir * n> ^y-JI l__-Jj_L_JI 4 « j j U _y--C l__4j____1J 4 jl j 1 1 1 1 __L__uljjJI 
i4__j__ll 3j *r hi ^-kt Lc jj__ __U j JUu j_u__Jj tj___jjj j o m jl_J dJuJjJI j_____/lj 

. 4_ul i „\y\ 3jL__>Jl 4j_UlJ L^jlC __!_, V JL_1jjj 
jhJLLaJl l_jj 4_J JU->JI jl LljCJ j-s-Tj t JL_____Jl *iljj (j-a 4_Jlj i\jJb 

L-oib 2lj_d JL»-vj 

f Y - •£ __a UYO 3j_c>JI 


3jC 


■ 


l4 * m,I j 4 jla 4-3j. t..a <_)L-_-J*t 1_L_b < , iWij V 
L___i__} ♦ 3jjj-__J1 <_*_.> L*i_i CjLjJLojM l___»*j_-L JL_L_S 

<i **i T 4__j__i___ 4_ j Vjjl3 cjL-jI t <.j <_.L___-I jjj 
5 j, a! ***"'IIj 4 j r 1 <i" "w ;il 4_j_j_jJ1 jj-u_u ^jja ^ljJtlt 
.^J-JjO^L-_iVI tj jm . li ^ U j »Lol t Jt l4_J_5 JjQ-C ^j-lll 
<j£L*jj / ^ 4jjjj__. j j r 4-jjj-jJI 4JtUI 4_£>j_.t..-i 

^j-a J-jj_<i-> — j n 11 ___- <jj— J CjJ (jJ-J-II c_LjJj_! 

SjjJLaJI 4_l_jj_«JI jjL-all ^-J-C I j ♦ 1 U j <jl l_j_J1 
L_fejJJU \ nij-j (_-__!! ^kIjJLI 4-_*jL_- {_-J- 4 "j t**iU 

.^ji»-? jjLuauo <_!} 

t 4_j___»L_w I ^ji-- 4-*jjI JjjLjlj Lio-^ 
^cSJI (j^j j_^-_>-> i djJI jj_-____«JI (_e ____>__£ (^-jJI 

. 4j Lajl__ _jjj__u (jV1 L^J— l_x___lj_o I j t (____i_xJlj 
i M**t V o i 4___j_U_£_* 4_________>_t I Jj_______J1 C(.a "i<1vt 

^yii I ^ t j > « jl LajLu ^j ^-jJI ot*L»___yi ^ljj? 

.^ Un ijJI jJjl-_J»J1 <jLI ^yJa^L-yyi ^JLtJI 
^jjJI 4 j -r fl'iU i r>j) __1_ JL-cl mj __3j_-_. 
jL_5tjL < rti^l <jl l_jI___L11 Ijla J>ljL_l ___, I <p t nl 

^-l _____ VI ^j-jO 4 — ^jjJI ^JLA ^-Jj <"il inj < rlj ^ 

^l___Jl Jj^SJ 4 « r> _ fl 5jl , t J_,_l <__ !______ (*) 



jO—JI (_->-j3-« jj-o _JU _- _____»> 

bj — _>_3j! — ^ 

jjLi___4_J 4 ii <l « "i A -jL-uIjJ 

, L i 1 1 __J_C ~ ' *' ' a i 4 _)^_JL 1 1 

^^_5t _L_U I ' J fl "l i.ii. ^ 

_-Jt Lil j >\ 5jO_ _I1 

(j.* '"J («-I 4_1__U3 1 _j U_*3___j__~ 

__r»ii 


_»ljj_I_0 (j-ic Ll__jI >_____ L>j i*_*L<*Lc 1 in,! *f(j a (^gjl iV Lj . 4j a^L_.'_*l 4_i___-_]L 
4_U-_u tj-uj-* ^_ • f-Lc ___ Oj^-k t^LujjJI CjLuiIjjJI ___■ PhD 3A,..Utl 

£jj^ -iiJj-s 

°J *_)--- 4__oLaEj 4_LjLj>j3Vtj 4_l3 j_AJ1 oL-uljjJI 4___jJU- 

(«JL_. ^jJI iLynn White Jr. j * «^Vl culj ^j__>.jJtl ^jJ-jJI 2 j'^ "tt 
i)\ (___ - L*_« _jl « rtUli _ c _li_-j t L* Lcjj 4jjLaJI j-j-c. <__}-_bjxy 

Cj *_**_*! <_jL__LI CjI rtjltlj — Jj-___j 3_j^_4 4-__wj_ jt jLcl jjfc (JjVl ( _a_>.|j (jj-J 
JjL_~ _U-JU 4 " t rt c f *J_i-*JI IjLA *(jL <~i trt _,*i JL_j ♦ ( _£j_)__kJI 4 n i ir> _$jJt 

(3j__oj *3jjiiLijo j_rwjl Cj__> I jl^J ._£j_>.l oVl_Loj < m ^ j ^-i-uja _-Jj <_,___j 

,__>___JI I jut» (_]_ 4__JL_4JL 4nU"U Jjirtrttl jljLcl ^L_l (__ 4-UjjJI jjL__ll 

^L-JI c*_jJI _£jJ (j__j jj t____-5t_<j j_^yL_ ^ji*JI _-Jt 4 . miML Lo? 

jJL_ _-lc (__CjA_ot (j-c ^J-jJL *4_Jjt j_L___>o 4 t i^> t 4jj_s*o Lo-O J-—-H _»*Jj-_J 
-Jl-i-b (jSJ ,_)LojJI (j-a (jj>V r __ic JLjjj La J5Li- ^jl*Jt _*ju_ _oLo ^j-c j j 

jji O \ T 4 <1 »" fl CjL___lj_) tjj_>_? (jjjJt (j-JJjLJl ^JjuIt __5-JJ->3 (j_4 LjL_C 

_-JI LLt->. 1 3*1 1 i*i < nU ^_k_l__ Ijj-_L_j '^j S " . a JL-JL-U _-ic 4_J_Ll_G ;4_Uj^-Jl 
JL-O-cl (_ic tj-A-b CjJj-C JL-_Jj . L$_C < tlMi^tl _*jj mM 4_l[i_?I CjL_3J__i__4 

_^L__*-M ___ LjlI^o *(J__jsL>JI __!) ^LJl (j_* Jj_____U! jIjlcI (___ ^UJuJt **_/j__ 
juitj (_g j i"_jj David King ^_I5? ,i j nj_j Ted Kennedy >jjuuul£ ju 3_GL_u*_/L 

(jt,t j < Mt jL__j-__-fj A. I. Sabra 3j j__o jl-_j_*_>JI , \ ■ r j Roshdi Rashed 

Julio Samso j <„ ol .„ j_Jj__vj George Saliba I i _tir> -jj->-j A. S. Saidan 

. Juan Vernet 4-ujj__ 
Ahmed Y. ( j____>JI « *im.jj j o jl " m*>U t ir>4 ^j_)Jl___3 J_a______t 

^jc 4jL__-_? (jV (j__Jj t (_____Ut (___ 4JL-T)1 mi c (__lc u_-_L_ (j---J (Al-Hassan 

. c j__^jL>JI Jtnntl jljLcl (__ _-JI 4jmimL 4 ojntl (jjLd _j__" 4_^Li__Jt ^Lum-JI 
(j_cj ii_j___ll I j_^J LL„<_Cjj 1 o(j ^ Uj_> 4 j^r j iXjjJ1 ^_j___jJIj jj___JI j_t_Jt_ 

4 y< <i j jLcL___lt jry»Vl C. Waketleld jlLu___j ,v_m,U Jjj__>JI j< m.JL 4_>.j3l ^__ 

TY ^__3J j-OJj->» J_«J____4 (j-4 4-^___uVt JJ—-J1 ^t I n M l llL _-J 4->l Q i ii t (jLJjjJ 

Jaj J_L) 4_i_L_« CJ>I J ^ miI __J ^JL-Bj . ^j—i-uj J-_J (jjj _ya (_g;j3__>Jt <_jLl_J 

jL___u *^tj Imperial College _ys Dr. Norman Smith (Sjo n* (jU jjj • j 4_>1 o . ..j 
(jjMijjLa (j- uj , * < i "t j_9 jlu-JIj *_j_^l-__jj_* (j_o Thorkild SchiAler jJjj <m jlL_jjj 


^LJjtJI t^pb J5» , sjj^ ^_LJ| jjjb ' ^ orua? Francis Maddison 

^Ll-__j L__ut (jj-»J-ij3 p J J i4 j>- j .Xjj jj-lo ^j- 4 p^J' *l Lo iKii^ __J 1jjJ_jj 
4 j I^U _-J 1 -j -^j i^jt l * 4_j__tjjLjJlj 4_ii_Jl l ^ *i 1 1 4_Iiljj _>j_ 4_jJLc. 

J*^ ftlt 4-j__*_j_j__»jj jj_ju_> _j}Lj ^JLi_Ji mt _ < nUlj ^j_x_» _ 4_^LL__jj__J| 

^-_ej___Jlj J-Ci nl lj ^_L__U? \ .0 *S .^L i n M l n VI f-J— <-«J Oj J _H* (JM-«L_i-Jl 

< n-r 1 o (j^o 4__^jL_j__aj Colonel Gerald Napier j__l_ljL_ jJIj_j_>- J_ujJj_LU 
c__Jj 4_j__v_Jt <L__I > nlL> J)lt*j 1 ^ jq p w t ^LL___ ^__3 _y-_m (j^ ni! i <flU 
. (j,JL ^jjc < ijtl _jt ^j-Lcj _)_> (--Jl 4 «ijrtll l_____I1 j^t^ ^_JI ^_aL__I 
^Ui.ilt Encyclopaedia of Islam 4_w>L_-VI _i>jL_U 3 j_b lSjlh*- 4 j-^ij 

.(j--*l_»Jl ^J^? - ^ C? - ' «O-—- 41 * #-lj->*I ^aw 1 1 \ V*< i iiL __. 

Sjuc Jl jJ_> 4_jJLo SjlcLuj-- ^JLSjj 4 j^UI 4j« c>>tl f j£ (jL_j-_JI JSLj j-~-tj 

. 4j^^L_jV I 4jiii*TI ^tjjL ^__ ^yjLtjI (^ (__ul__,y cjI j 1 . <i 
4_jJL-JI ^.-IjwjjJ ^j_j_l__j j-lLj ij5j_L-_ (j-sJL-- _>__ j—j-ct ^IjjJI ^Jj-j 

*t_>Jj <a*i uiU l fl <if _J U*JT ' ""t *--L 4 ni>tl 



4**_* 


I 


(jj-- 1 0' Sju Ju>. SjLl___- j£T jj jl>. (jl 
-jL__>J1 4JL>> ___5j . L^}L_J C_ljL>_lj Cm j r 
CjIjI <>> ^tt <__ LJb^LJ^] dJLA C-L-" 4_ya>L^yi 
<Jj3l j-uLj 1 4_j__j j_uJ I j 4_ijLqjjJIj 4j" «» mI^II 
,4_j_jju_JIj 4j JlI^JI (j-ijl >>>^it 'f\$ A 4___ 
YYt 4___ __9 j^->Vl jj____,^1 __Sj_ LoJLlc 
Lu-ulj _)l_jj_J1 Cj JlLoI JL3 4jL»-j___ C-_t_v ^ 
(jl * < < i i L-J-Tj (J_jjL_ j-J-C j *rt aj WjJ-^J Cr_> t i^tl 
(j! ^y* f_-jJ1 ^-L-J .(j-jJ-^Jl j_4J C___J _)f cr 1 ! 
4_il VI *4_j_-i jljlj <jl j<< ^Ju ^J 4_-jjjlal j_l_o1 
S_l_>.j 0-°J-- Lt- 3 Jt 9 J-i-- L--L_»_ (3_L_>. 

^JI__JI j j *j-3* __Lc 2j_j_i» 2 j , „1 ^ ,,. 
_---_ 4_jjjjLI j-J^al J_*> £jj 4jj_o Jutjj .^-jjJLtl 

Antigonus (j*j_j 7- j mT ^__*__ 14-__j j ^ HoL-a 

<<__->J <4^____l_j Ljjj__ j j _;j . *-u_ JI L_j__-T ^l^I ___,,, 

^HijLsj _>jj_4_ll _nj La j>L Seleucus _y__ji_« t^>-' j^-^j-k-J 1 ) 
^SL>.j t jLigJJ 4_*____L__J 4___2j^__JI Jj_*Vlj '^ U1 

* * ^ ^ ,(4 , rllU.^lj 4,., .U1I 

( -- H J • W^JJ--" Ptolemy ^^mIL ^j _ji s^l^j ^jL_ 

4___ <___ IpsUS _^j_o_j^I 4_^j_vo __!_- p j ,,.rt"TI H ^ — - UJl ,J — 

_;j____J1 Lj__T _vu_3 jjLu __■___. T LojlLc ^». _i V • ) 

(jA^- (j j-i__ ji_J I _v_>j_>,j t4jKI" <i a __J[ Ljj___j 



,t __ij _>__*, 
u k*__>L_ 


LaLc (j<___s__ J! jL 4__jL_Ji _>_3j _*! (j-fl 4-~r . « rt i U 4-«_-jJ1 -»JL_> ^3jL_>. 

fu (jrA_> La ^j-i _y-*=- Parthians (jjJjjjLJl __J j " . »j (jl JJa <£_>-£ 

____ _ Jj__ cJL-J! tjj-dJl 4jL$- (j-It^-- - !>J-i-l Ij- J t" i « «J 

.4_ji^i__J| 4<_Ull 4_}_>j__J! *l>3*Vl 

___> Tot 5 ___ oL_j 4 j rtjj-c)M Bactria Ljj ~->L -l_-U,- _jt VJ 

Lr _uj__,Vi ^£L_>J1 1 3 fj iParthia LujL 4__Uj- L1jj___ 4 i.ini c__j]l 

_>_- JA_J! _?>-- l-3j_*j Vj .jry^ji-uJi _>_- " i.il _; jJl Diodatus j_j-I_jj_ 

L__jJL-« J_>. j_ t__x_v^ JL_i___J UJ) **" J"> tSj—lP -~- z - <— >j-^j-4J __lll 4-LLttU ^JLA 
(ijx_-j .4 t JLo__J! 4j, I (^lj Jj^ r iJi __I) La C__j ___. Cj JlLcIj ( Jlx_j o i »j _^jL_j 
__- 4_ajjjJl£L_JI 4_CLJll CjJL_-jj _£_ujLjJIj jrO-ajl t <J1 j-4 (j-«j_A £jj__o JLju 
4 1 1 ii <IL Lj>__L <L_q_-I _j-<i5_jj *f-(3 ^ - * Lt-^J*- 3 " ---^J *4j M*tjL __L___L__o 

_5j-_J! _n_jj i4_p-L (j-A jlL^JIj Lx__I _}j-ili <j\j _;jL>_ J_iLj_> 1 ^«\>a ___ LlJI 

L__3j_l_- (jwa *^>JI (^y^J) *l£>-*"^ *^J-~L (j-« J__i_ij-JL! (j_ajj_M j_*_Jlj J__-_J_M 
_jru jt-_3-l jl ,Vn_* 4 ofl a 3L__ -c_*.j^i _-L- oJL-' -4_? V! .1 3 Vjjl_J 4_Li_JI 
Lltij o t "u h U Ji-I J <iL_uJl L4J c___Si _Jj_*-l -_t_Ljj__J (jJUa LdL__j ♦<-_>jjl11j _j>uJl 
2 SU;t l 4 j njj_j-V! 3j__t_ H _J! ^L^Lsl JUtJ 4_jjJL 3jJL 4l n\*,M 4 jinj LJ! 

(jL_-i_tjj_>. ^lL-J ___■ LlJL>. 3_j_>»jl! Susa <l__u>__ 4JLjju- Lt>j ^ miI ^ L^_UISL 
julj __L_ i4JL>-_ j-^ll 4_ujJJ! 2LL__Ji ____ Seleucia 4-^ji__ 4JjJuoj t^-jljjyi 

3j_^-t"i , ti a 4 j^ljJL-/ __li_j . 4 <tj, \ nti JjL (__JI o i.o LujJlj ^Llj- (j-uujlj 4 < n o -_ 
^jijLc. _J JL__J __B j- ^ *\0 4___y ^-3 l.Uf (jLajjJl LbjJ-J (j! (__J! 4 j njj-i-J 

. LojL ____ 4__,L»_i! 
_jj_L__JI L--T (j-« I j j U j_>. c-<^."- _,>>. I 4 j 2uj-iJ 4J^L_u (jj_J_i_ , i (j_? 
.Luj-^I _ni < ijlo !jjl_tj O^LJli Jj_3 (_-J-J! _jj-Jl _y_* (jj-«L>-jJ 4_uJL4 (j-« Ijuj 

_)f (__JJ julj_l_4 j_5_j __ic LojjJ 4 » tr>L>. __J_ JLju Ct-r \ ts>\ (jj__«L>.jj (jl VI 

t 

3j_ i o (jj_-«L>.j_> C_______-J t^.(3 ^ 4 n u (___ (j-LjJL _*1 4Jj-i ___=. __--___ 

4_^L__J! 3_j_>J! (j__ 43j^__l! CjUj UU 4__ (jjo ^X.jJi _-L: J .__jl_4j>!! f_____l 

<">J Jl_ (jj-__i (jl (Jtt_L>JLl (j-« 4j! V! t L^J^ i nl 3j_L_ j-Ll (jj--cL>.jj (___ 
_^jl>_) 4 i "i^y - 4 o (^>LtJl (___) _Jl__b C_j_i 4_ l l__j_u _-u_v iljJbjj_4 Lj___ LL L-u 

. jJ--e-a (__Jl ___jLj __ic 


6oD--_0 


___i 4 j njj_cVI (jJ-U Jjj V( t CjI_U < LaLoJ 4_^j J_La 4,j1 pr Lo^j 4____#j ___il_> 

<LmLm c____L>j 4^.3 VVo 4JLun ^rHj^ L4I 4-juLi cjL*_j L_JL__j1 __JI * X 

*^.(J \ 11 4J iii (^J-^w Yi*\ 4 } 1 11 (j-« C__o1j 4_1>.___j__ __ijj-_>Jl (j_4 4JL3J0 
t-Jj-Cj Jouj ^lr. L<c J^J 4_vO__JI j hiII i \n i iMJ 4__^Ll_j__ j__p«_L_J <"i_ "Mj 

(_-J1j_>- jLa^jJl 4 ___j LljLi < _j c r t ^jja : L____j_JJ _j__u_> _M j____J I _p_ jj> 

{** Jj ^ ^ ^Lc _-_Jj *(*-<3 ^ 4_L__ (J _Jlj_=_ LtJjJLo-ajj (j^jHS^J *{"**t3 ^ " ^ 4_L__ 
(CJJ . _)j_>a\_>.j_) ^yC __1 V "II (jJj_j____J1 1 j miT ^-il LgJ ->J_cL_ Ldjj Cii iA 
LuLajj \ <ijfoj j a <-(-*- i irtlj ^Lc ___} (j_jJL_JI (_____ j*i i n_M 

_)_Lqj LvC J__C ^ _*) TV ^I—C __ii 4jjjJo 1j 1 al Lajj ■ ' ^ * J *f-*(3 4_L_u 

. AugUStUS L < irtl Jt__4J t( j5jj__1j_iu«-^l (jijJ-11 ^tjW-l (>* (j_<jJ-5-_?_»l 

ji. Jfl Mijt _^jM-jI1 Jj-M U>-JI lt- ^hLoJjJI 4jjjJo1j-a_4V1 jj__j JU-aI 
tj_u_wOj t^gj t mll l_x__Ij t(jl nl itl C| *_>_1j-llj t-Jj-ljJI iSj^ Cr— *" WjU_0 
4_tJ__l jJI c__jj_>Jl C_JL_sj * Ljj____j t (__JL<u.m<.11 _ r _Uj_sVl J_> l_i_Jl (j-L-LLa^ 
(j5jj__1j_A>a^!l ^_L>Jlj ^jj^_fl_>JI ^_L>J1 J__ ___) -LpJl 4 0 ki ___b 4_^jL>J1j 
jlj o"i 111 1 Cj__1 L_>jL-_-jl -j! ^ 4jjj_a1j t a^?1 4J__L_J1 (j__l . *-Ij_i_j JL_- _-__- 

,4o-)L__Jlj ^UL^^Ij 4jjU_J1 oVLu_uV1 

<(4__u^_u)) __]] 4" m^Lc Constantine Lr)U)U jj__1j^oV1 J_u Tt * ^L_ ^ 

(j_Jj__JI J^L>J .«4 jnlr> (Ir>i(i(i11)) ^__*1j _Ui Juu C_£ij__ ___JI tjj_u_j_J1 (___c 
JjLj__J1 CjIj^JlJ 4jjjl_lj_ t oV1 _yj __j^_JlI1 ?j-->J1 (j_>j-_J (joJ^L-dl (j_i_«L>Jlj 

JL*_i-j 1 j\l 1 1 iilj 4JLcj LjI Ujjj c____I (j__oL>Jl _j>_J1 J5L>j i 4_^L«j_>J1 

j_tj_Jl (j_j j..i.nj_j-o (jL^J . 4___ui_ji__J I 4_jjL-jjJ( 4jjjJ_*1jjua VI 4 . a L__jj__ | 

4jjj_-1j_^V1 ^_L__i] LrjLajj jjJLI j_^l >_-T (^- T\o _ W^) Theodosius the Great 

^jLIj^-a)/! _yi (^j---Jl *>>J1 ^J^- * [crLh-i L7^>^ L^! ^H^iJ- 1 

L__uTj (jl n\ i\\ __]__ Lgjj Uj 1 11 1 C_____Lv1j «4 jln *j-f-Jl 4jjjL1j_u_<jV! » (*--L jjjLJI 

4 \ ir J 1 11 U 4JjjJl)) (j_iJJ kiJJJjU (^__> CjlSKJ C«~- l , )_3?J tJ_X___<JJ Ljj mj ^jJL___Jt 
Cj1jLi_J1j 4_ajjjL_J1 (jjljjJI (j-s-u 1_LC L*-l3 (4_j_ijj-cV1 __A L^uJj i«4_u_i_»jjJj V) 
_yi ^lj_>.lj L_ijj__i JL<m-iJ LJl Uj^ C_3jll j!jj_____M _yi ^iljJl (^icj . 4-jj^y < n, tjl 

4jjjJ->Ij t 4^1 ^l m")l (jL_T jL_a_e olo _ oTV) _)L_l-L__.3_>. ^SL>. (jLI L_uLj-__1 

.^J^LJLI (j__<»L>Jl _)j_J1 (___ _)_b UitLa l^-u^ j-jL-iyi jj4__ C__j 4jU*tj-iJ1 


6-jnllinUI 5 jl__udl (-9 £m Mpllg (o^iaJI 


(j»Mitj t( » YYA ^Lc <_-__ 4_ul£LiVl 4jjjJ| j j mijj? <Urt i iiT (j-j--J1 S%i <_-__ 

<_-__■ (jijj_>J1 1 ^"UrtMtt <_-j->- _>LJI ^_L>_j cJ__> ^,111 ^L__L_J1 -JjjJI 

CjL__j_L_J1 j ji.l K i Cjj_~ ^j^J Lj 3jJL_Jl CjJL£__j JL_»j . ^j^LjJI! jjLjJI (JJ--J1 
i<j-^_jJ9j__4_J! ^-Ll tL_jj___I1j (j_-j-__JI -_jjIjl_J1 JLo__Vl (j-a jj^KJl 4_uj_jJ1 
^£j-~-J (jL£> <j1j «^«Jjtr» JL>. ^-JU-.-t Cjtj__JI j_$j (j--J ♦ C_£d--- J JrH^ ' 'O-^jL^ 
_JL__JI 1 JJb ^ 4-j.gJbt j_-_"_/1 J-~Vlj . jrU->L->_jV1 }L_* ___ j_>.V jT 4__l j_L>.1 
. jrUjUJi _£J CjJL>. ^jJI ^LojJI JJJjlJ! <_--_ JIClJ (jl_? 
t 4___1_~ lt--- 4jjjj___> Ij-j-^J ^ j < n Tnj tj J K < nV 1 CjL_w.j___ Cjj n i » I Jl__J 
j-3t-jj( t 3j____jj _______ J_M Jj|j mi\I ^ a! tl ^ jj o j ] | 4jjJL_>» CjI j j j i" _)__ 

4jj1 7" "tlj 4jj1_V1 SL-L-j>Ji (___> J-aL-C ^ukt 4 j i A$ )\ C_jL__j .-___ u j_-_U! 

L__uI (jSJ j j" ■ " 'jlj^ 3j_uaJI J}L>. ' t~ * A (j-u-J 1 4 n U ( U lIlLj ____} 4_4^Li!J1j 

(j_c LJ I j ^_jL»-_JI (ji_jj___JI (____ 4_jjj_j_JI CjL>.j*( n 11 (j-j-_- 3 J "r o 1, 1 2>j **i n 1 1 J 1j-L 
4 jrtjj-C.M 4-_*-4_JI jt -JJJ1 

; jlL^JI __]} I jlj .„ j_a _,_« 4 j njj-i-^l 4_i_JI cj jJl__j 1 j iKoine «<jjj£JI)> __a 

CjL_j__4J (j-uj! JLa *L_-__1 jjJLl (_-__ j-__J *(jjj^_3 J-=tJ ^-Jl Jl <i m i I ! J-*J ij-^J 

jl (j£L*JU (jMjt . 4__j_i__>LjJI l_jL-J^LJ cjVL___>j t4_A__j^-c.J jljLl^j ^-jl ( „ oj 

JLjJLjJL- tL7 1 Minia-j ^JLJI ^LJjJJ 4_t£lj_jJI Jj_/-oVl 4____i)l-Lo L ^jjj-___JI 
-1_jL? ljjL_i (jjL>-*"ij t^Vl 4-i__JLj ^J-C-b L___Jl_>. 1 jnjj-cl (jLf? tj-j-LJL tp^ ) a 
(_-_-> 4 j njj-__VI £)j- a j J*Jj k i j j t^» VI ^-^LjLL jj 0 K jj (j^-j—^ljij (Jtlj j j m iT 

. -,j3____J!j -_jjL*__Ji cj>L-4__v_JI 
t 5.j^j miMSJI L^Jj-j-dt j_c t(3>t-> Sjlaj t ^ t n ui^ti ju___-_J! ^jJjJI (.TrK iVi 

(jt (_--__CjJ . L-4L4J 4-i__JL>. 4_i_OJj__-.J ^jJ-C ^-4 Jj3-_LJJ V Ljjt L^_J_>1 J CjL L^tJ-TtJ 

« (j___3 j 1 mi » jJ~J 4j 1 (4t 0 mi (j^jJI J j_n.jJ1 (^-J-J-aJL lJJ j (^-J-C. V LL__4 l-Jj (>ii 

-_jjJ__j 4-cj-_t___j j ___!__ VI (___e (_____jj->aL__JI L> - l ji-.j U ( rjt jjL>, Ijl_w Jl2_6 tSeleucus 

(_____ Ll9 jJ--u J-jJIjj- (j-« i LJjL jl LjI JlL-* (j_-_3jJ_i_u (jL_T LaJjJ t (j n-g ui.t 1 4_jj-_ij-A 

J__L_-jJ1 2uu*Jt>\ cjjuIjj !jl_-L___-_ j>LJLi J-_3 cJLili jj__JI ^ lijuj .4_L>.j j_$j 
j>LJH Ja2 (^LJI (jj-_Ji ^j .c^>--yi l_LL-J1j ^LJI LiLUJI ^ J^LpII 
l-_)j___SJ1 (^j__bU_J 4_t_jLJ1 jL__>j VI (j_« * JL-J.1 Jj 1 1 » (__-Lc, t(j__j_>-jL_}-w l_jj-j__1 

. 1jjj-> L^JLa jL_1j l--j in ->J ij 


*6u3_v_Lo 


-oLj ____ _ . "< " i *mI^1 I plt 11 <j-C.I <i *j-* .Vl 5 j nlVlt 3 j J o U CjI <i , m rtll ^__>! (jj 
_yi ^j-u-lJ j ; 1 j <iU < ^ L_^l___jI ^ Jl__j I _ An") _)-c |*CjJ1 ^ylr <4 j^ lt,l 4jLc,jJ| 

(jl___ I _ t>>t 1*^ 4 .4_jL_ jJi dliS J__o *ljj jJ-IjjJI tej^uA Lub J^__J1 

(j^Lj_j_a (jrt Mnljfl aj *L_*i__ _-JJ (jJjlII l_-j->- A tr\ ~r « \ jL f l_L__ }Lj 

* JJu_j Lo _-___ iAjlj l_J_jJI <_--3j . l_jj__kJ1 CjW (jh 0 <i aj LAjJ L».*-<a j _^u£L__j 
<4-j___4___>J1 4_t_t^JI oLl___Lo _y- ^-&J-_-f ___J<LiJ (jJJJ _ ni 1 1 »1 0 Ittl JjL-Jj u--> 

(j_-j . L___JL>. (Ll____-) LlLoG j? Lj U \ L_J__ ^U: (j_« j_j_-_JI (jLf> <jjj (_-__>- 
*4 nt a (j->L_«l _-^J t4 ijt a oLĕjl ___a i (j j ' j « * *iLqJ_- <jJL__ (jl_* ^ Jl j_**VI *-*-w> 

jl 4jJ _u (Jlj__a5 J^ mi (__J_ dlj __ t^l£L>JI (j^i 1 1 (j_« ^j-ij o_Lo ^cU- JU (jjl___%j 

i_£j_-jj .(jj^ljKjj <jJ jLj j_t___4 _U,|___j (jL__JI IjLA (___5 j_^-__ulj . (_£jj>. ! <_ij1L__Ij 
(j_a 3 j j 3j-j__ Juu i4jj.V '1^111^1 ljlx_>. __J_ 4j>llr> ill _-JJ j i^Vl Jjl____J| 

t_JL_JI c>j--J' cr- 5 < L '^- <H I j ut mj lj-£>* ^*t3 VT ^ 4_L__ .n_.._-l- 

^>UIJxa 

Jjj_ l_JL_JI L jj__JI JjI j! _-__ 4_j_-U 4_jL_.j 0_*o L__*_i__1 (jl*i 111 Mij^a __!____ 

iM^j____!l Jol «n il I j_£j___£ L^Li 4-«J_jj l_4_3j__G 4jj,L' t -C-_-yi h j mi<Ij o>L_JLl 
CjI Miill ^4J-4j (jr)" mi <itjJ,l cryLb 4JLLL_uJI ju_Ju jl_J_ . _______U j 4J__.ll : Lo_-> 

4 ^ln^ii^ CjLjj_4 Ij-Jej L<^ i 4jj _L-_-__ V L (_-_CJLU (_-->JI ^ U-^j 4n ttUI 
i JjVl ^L-JI (_-_5 4 j<t jltj 4 mi < nj_o L-__*__JL1 (j-u ^Jj i(jjj_>-'_ , l (ju_>.LJIj 4 f&\\ 
(^-JLcj . Lo JL_w (^J L__o (j7i j t" 4__L«j>. L^j__ Jj4JU H L tT i\\ 4_i__u__ii__x3 4 111 1 nj_o Jj 

(jl VJ i^*j t n mI^II ^JLJI (_y-5 iSj^** ' U^- 4 lt - ^ ^LLjLo-a j Jj_vj (j_a ^CjJI 

«j mt!1 _dJj *\ olr (j_o 3j j 4 t nii < " t j I\ *w ' 1 A J 1 ^."^ t t4jj jJ-\--uV I 

i L -_CiII ^U-jJL oj U^e-j _g!>L__V1 (jJLc; u " .«ijl^tl ^JLjJI cl a\c y (jLij 

(Jjj-la (_>c *1_i1^jJ J__Vl _____ j! iOL-iiL-ji «j l_J1 jj ^JLa Jj-t ttl (J_5__I____tlj 

.SjLojlII jf l-JJI JiLa 4 4-__jLc_4 
1 n t ) JLic l_Ujj 5 j" , ,.;jl^ tl 5j-j-_JI cLJ_l jLj-C jL_l_lVt _-_. JL-wLj L__j_i-_ 
Jj_-__S LLu _y_ij i Jjua-JI I JLA 4jL4_ 4_uj_»JI ^-JJ 4 jnjj_c.yi JL-cVl 4_o_>-jj 
_yi (j__J .(j^/t ^Jbj i^> -sl ^lj V ^Jj (j_<sj i3jL_>- (_._£- ^ci-i J-Ct 4 ntt"t l l-jLj-JI 
4jjj_L_I j_j_a^l j r (jLt 1 j -rjjJu IjJ-AJG O t _ mi ^J-LJI u' ^ ' ^j i (^4^ 
^-5j-_u jjji-Vl 3jl t*j 1 nl _yi ^-CjJI lt^-J »4jU\j_aJl jj-t___JI Jjljlj i4_jjLojjJl 


«LuoUmjUI SjboaJI <-i v_qH$ fo$UJI 


^J- ^ ^ j ^ ^ JuL) ^-Ucj-l-u^J,! »1 £jA 4J_3 <jL-> t4-jja^ miII 4jjj1_> lj_j-aV I ___S 

JL-$_>JI (jlS <Sj -k. ,|jl_cLl____ (^J^L-JLI C_JL_JI ^j^—UI _y» !*JU , ljj--$J_> (jjjJI 

•••'J^ *LJ_JI JL_cf £j-Juj jjj->J __!__ j-fj£ jl>. ___) lj < ^ *< n o _-_-j-ol->Vl 
^jjjL^j .' A ^ iJ-^ 4_j_2jj-i:^l t-^UjU-Lt 1 {ja jujuJI _L-Jj . ^U.U 

j .V) ^ lj fl $ 1 "t (jJJ-II ^--> 4 n tnrll ( j__jL_SJI *Lu___! (jl JJL-O ^jJ-J «4 jU j^xjJ1 
LiQ * irt ^ L_-j] ____ 4_i__uj-__.l (j_jjl Juo <"m miOj '"^ J tri * ^ Jjlj' ^i-JI 

CjJl_*_jI j ^ TTO ^L__ «Li-Slj-j)) _y_S JL-Lc _£-JI ^-jj^miU j--<j_>-M g-l 0 " >1 i t <<if 
. L4J 1 jolr tj£j-A *LfcjJI 4jjjjJuq _-Jbj t^jljJLl 0JL4> (^JuJ 4jjjUmmII 4 mjKltl 
_-__ JJjL___ujjL->. ^JJ /QJ U(^U_J__t__U)> __J1 4-ujjJLJ.t ojuk r.13 Vtl a iA\ ±Lc __j_j 

< 1 *ty __Jj LuL>- jtjjjj^* * cLJjJ! ^Ls Llaj . _____jL_JI ^_L>Jl C(-^ > (jLl_-jjj->. 

* *\ q* Cjj__j <Jj_>.L i LujI (jja <jL " 1 dj>. p_-aL__a__f ^jj jJI i^j^-uJjJI 4<ri ; ti^LaJI 
_-JI 4-_j--_Uj_-C.)ft CjI rtljJLl -j-c JJL-C (0->-jJj tC.1 j iWLjJlj rttlj l__J__JI __-_ 
JjLJI < ' a.MI j_4__j 4__jUoJ _jj_uj____J! <jL_> i LujJoj 4 nini l_J_jJ1 _--_ . 4_jjLj__-J1 
Jjj_t _ya \1 jU 1 ^jjjU , ,.)\\ J__o tjju-tjju ^jjjJI (^5jL>.lj 4 <j ilr» -r jMiptl ^jLi 

1 J 0 >JJ t--U->- * LjJ_J-u ^-__ JjL-4 J q - J ( jj_43J__U t4-_U u_^i^jVl 4 ,n ,; <H 
^ ^juul j->JI ^L-JI 4_Lj-A_*-a Lal . 4-uLj ... II ^JI SL-ji-Jtj 4 jnnitrtll JLcjC^I 
tLJjJlj (j^>-j-__LI ^J----I 4_uo^L-jyi 3jL___-CfcJJ IjjoJL-J JloJ_ (jjj-gjJt (jru La JjL 

^OrSHJj Ij-LS: 4___jL__J!j) 

4JJJI C-jL£j . ^jfL_JI ^ /y 1 U^ IjjjLiij (jj «atntll » <i ^L-u-j I JL^Jj u(l_jLl\JI 
^w^La 4 rt*iU 3j____t__J! ^j-auu ^jL-C Li__ i4_jjLj__iJ! __Jt> ^ ^ mij n U L^J ^jjjjj ^.jJI 
.4 T L_jj_c.y! ^ji-Jtj L_it_lVL 4ju__1 j 4j!jj (jlcj 4j^jj_C^/l ^jjiijJiJ 
^JjJ! jjJ^ 4_>.LJ 4 j n j *s j j mi "J l_l__L_? (jjSLj Lcjj 4___>j-__ 3.' La (jl 

j-jLc. ^ J_J__JI VI J-L (oJ c^b -0.01"' cjI j^-1-^ 
l_11__JI ^ ^.LLJl ^jStUI __J}3jL__.VI Iju- U^^^Ij^ju-JI Ji_» i^p-^l 

LuJiJ ^jj-Cj l_£»j___iJ .CiLal n ^ L^ jj-j\ miJ, \ i-y 4 j 0 (j-JJj ^cr^-l^^y 
__JI 4jJl_4_Ij 4-j.i-u jLJI jL_-_Vl jL_L_j| j£. C_JJL5tJJ 4-JLJI Jj_____Jt ^ 4_o__>jj3 

(jjj-_JI __j_ 2u_uj^ Mii 1 n II j 4jj1^_JI 3jL1L Ll__j_t_o (j! jjj t4_i_<s*>L-uV! 3jL___>JI 

(jJJo ^3 -r i>>*ij 111 Lo j_5t_ __!_- t ( j__jJJlj ^---J V ^*>L__VI jj $ tr> __lt 4__uL_JI 

. JIjjv.V| (. ,lr I _-j_ 4jiU ^jS__-_ oLaL-uJI udij _y* jL____V! LL___j <cjVI_>JI 


frn\fin 


Lu-djjL^a (jl^ ii-L^Ldl JL*_cVl (jjiSLc <____- i3j«ft"tH ---j1j->JI 3 , ,..;t| ,j 

J-.1 ' s\ ^j_>s L-_uL___I 1 (g j n " <<i't ^JjL-oJl ^JLaJ! (___* <"< n j (_--Jt CjljL->_iVL 
CjVVI jl «K mK jll (j_- 4-^_j_SJI CjLiJjll j^o Ijl_v J_J__ JJLc Jl_»-jj . 4_l_$_o___ 

J^ju ^-Jl JjjLl__!!j 4-Sj-^J! i^lj oVVtj ^iUJl 4__i-cjVl Jl-4 4-cjL_JI 

LTj <*L"U ^JJ 4_3jj_«_a C*_L£ CjLoJjJU dJLA ^Jbl jLs ^jj <_j_j___ Lj__j . LuL__G 
Cj}L_Lju C_1_-.jI (_-_J! 4<L_u_5jJ! 4_uL__jJ1 ^j-C 2»JU J_>. l-4-_4 < nm^l cA^- f~6~J ^j 

.(3jj_c.yi ^s^L-ui JL-cl (__!__ 
c> c^J^ f Ij-^^W ^VjJ_-Jb/t *L-J-_J 2L_iiLL-Jl CjIj_&I JL*-j» ^ £jjj 
^jjLjJI I jla <___* LbjJ jJ_l jj -_-j_>- i^JuSL__V! (___* j^LJLI jl_u ^jL-JI (j^J-J! 
4_jl_JL t_jj_*J! ^-J! 2L_jj-j-JLI djLA cJL___ut j .-UV1 <?jl-$J jj ^ N j J-*L_T <____-_>j Jjl 

^ejj . _jjj-__a j i^l, (__Jjj-J1 ^J-aJI ^Ll *L-__j1 4jj \ \*\ 1 nV ! ___3 4jj"^ 1,1 *-__uLjj___J| 

Jq "- kJU tjji jL__' jlj ^M___VI JjJa Lo j r ^j-o 4JV1 _»-L__J £J>Lu Jj» ~m 

{j-a *lj^t t-JL-Aj .2L_4iL_.yi Sjl t^->r\\ ^-Jj^l jjj-aJ! ____ CjVV| <j_-ou Jj->-J 
Jtjj V i ( _-J__jjj-Jlj (jli.Hnl^lt tjjj <^ttt ^-Jl LgitJjL jjju t^j-i-i 4 j£J a CjIjjI 
dJLA ^j^a-AJ tjJ-j--C JL_- (jj o l o , ..U jj-L LujJ • ^J-jJ! l-J-»* S..j_>j-jO 
j_* L_1___jI -tj-_--_uj .4 j n j *itt 4-4jJL___tl ^jI 01 II J>L^- j-* 4_jS-L_JI CjV^M 
jlB C_VVI (j-SJiJJ 4_x-oUJl 2U_j > -.yi C-L-Jjit (jl (jj gl,.aU eULJt CjlU^^La 
. LLJJ Jj-aj <<J oVVl djuk Jla j^ Ll ^SJ 4 4-ujjJ! 4_-JJl ^t C-^jJ 

oVTj o^^l Jl» < Sti j-l^Vl 4jjL_-JI cjT r„ ;tt ^ ._>.>_. 1% 

-__j-ju V LuLs 4 4_j___Lia-u_>V! j 3 Ltl CjljiaJlj 4 4__uU! 4^LL=JL j-djJI 

Jj_3 Lo (__Jt L^-j-jjL jjju (^JJI tCjt miUI i> Juti (ji_. 4-jj^a 4-_Jj__i__u-U -__>Lj_->jI 
(jf 4__v.jj ^jjt 4 tM u,j 4jjLc CjI^I Mi*iyi aJJt C_jL_* J___-3 . ^^L-u^l j »n »11 
(j| ^^-JUc. . Lgjl <\ t*\ tsiT\ Jxj__>L___ Jj y * nl 4 j <i Al ^-Jj jUiij ^J <A olt 11 j-o I Jl_v1 

^JLJ! ^_-9 cjL-L-uJ! ^ juk jt ^J. cjLjt < ( % t <ij ^J ^jjSJLt j-jj L_uJ1 (j____- 
^4 t rtUI ^-Jl 4^jLujJ1 oL-lI___JI Jii_ (jjj J_*j ^ ^-!>---«yi j! l_Uj .^}Lu,Vt 

nl^-j i-U-4^L__uyi SjL___->JI JL_ __j_ ^JL-C 4-I4II dJub ujLt J-uolj Jlo-S 

u! ^Vt r6 -,;t ^Lu^jJL LlIU cJ-JLiJI (jLSj ,3jj 5j_U-3 J-JU (jj ol 1 ntt 

I "m r o . ^ -j Cj, l^nij) ^-ja^L-uyi ^JLaJI (__-* Cjljln"1t dJUk L4J C-JUlSu (_-_J1 -Uj^-uJt 
4__uL_t CjLj-Loj ^^al CjVjLcj- (j_A ^j-J! <_->-.Lt<lj La jjLij ^C-_SjJ1 jJ^_4J Ltu-olj 


jLhoUUiiUI 6 jboaJI Sou^^llg paJL-Jl 


LaLc, ^j- . ^ J| jj_. ^J __juL_J1 (j_-j_M (jj- 4> » (i ii r t, 1 4j__SjJt -»Ju_ ^jjL_>- 

«^jjj j*«tt (j-u La c^J-*-" ct-^ Parthians (jjIujLJI __J j *i i ..j (j? JjJa tllij___j 
pkt o _____ . ->L_Jll J____ cJLiJi c jj__JI 4jL-p _-J1>--. - Ij-j-U Ijjj >" ■ «_ 

»4J_jl 4__1JL1 £y> 4_j_>j___J| *lj^>/-M 

___j *^_§ Yoi 4_l__, ___i cj? Mit 4_i_2jj___^! Bactria Lj *i<L 4_-Jula (j? 
(__.ljj__-.yi ^c-_L_>Jl 1 g in miIj iParthia L-ujL 4_C-Lm» j-* L_1jj-_-G 4 mni c-_ijJI 
_>_- JjLjJI _£j__- u_3j-ju Vj .(j^-iJajl . ,JI (j_- Jii " i»\ (_$jJI Diodatus ^jjIjjjj 

1 m uu\ a JL>- < k ,j -w) jJLuaj jij >■.,._ y (_£j__£J _____ Cjj__>j-4J _--J1 4-C_Lq. I I ->_—-> 

* Ij-jJ-.| . 4-Jl o Mitt 4j, V l^ll Jj^ i ntt ^-Jl Lo C-_ij (___- CjJlLcjIj ( Jl__ j o i ,>j _£jL_j 
_-_S 4 j mj_j__^ L-JI 4_>_UJLI CjJL_>.jj (j\^jL_Jlj (j-t-ijajl mJI (j^j— * £^j_i__> jlju 
4 i mi <tL Ljj__bL 4 j o fr? (j-«_oj *{**3 ^ - * 4____ __Jij_>. <J-L1 jj i4_j-ujjL CjL___»L__c 

-jj mi ) I c>uj i4_o.Li (j-o JlL^JIj Lj__uI Jjj m» (j-u m£jL>u _LLj_b I gt^j-a ___S L_Jt 

L-_--J-«-A (j-O t*£.jJl (jj-^J *_*>-*■ ^ 4 J**»L- (J-C lUl l "Jojt (jrSj 1 -M j_-__J1j < Ul I <lj V t 

(jAj jL___Vl j ______■ V 3L_l_ -c_^jVl _-i_- c-jL_C L^J? _M * L^-^Lu 4 LtSlt 

c-jlj«tt*iMitt J_-lj *\ n jtt L^J c____> (_Jj->-! 4 j njj-Lj <jJua lJI ) A J *c-JjJJtj jj-t-Jt 
4_a___UI _-i_- 4_j__jj_j_yt 3jUj M.tt ^U-ut Juu 4jjjJL 3jJL 4t rt" nitt 4 jLjjjLJI 

(jL_L_-jj_>. p jl a< ^y. 1_jJL>. _jj_>.jlt Susa 4___jj___ 4 (j.iua L-j ^ 1*1 * L^_LcI_Cj 
juu ^-L-. i4__v.j j-^jj 4_ujJJI 4,_ .>>!! (____. Seleucia 4_i_^ji__ 4Jjju-j iL __ljjVI 

5j, 0 i" 1 n 4 4_j_lji__j ("ilUj . 4-4jJ__Jt JjL (jJL^ mi L_uj-_j jLj-a (jyuj 1j 4___-4_>. 
^ijLc. (^JL-^t (_y- (* HO 4JL_- ^ Ijuo-.. (jL-ojjJI -AjJaJ (jt __JJ 4_j__uj__-t 

. LujL (__!_. 4_-_L_JLl 
(JjJl___JI i j 1 nl (j_-i Ij j l^.j_>- <r. o^-y. ^jj>-1 4j-_jj__1 4jj___/ (jj_JL_/t (jlf> 

itjo miI (ji 1 rt" mi a tjjL^j O^LJLt JjiS (____iL_JI (jj--Jt (_-_5 (jj>iL>.j-j 4jjJL- (j-4 ?JLu 
(j! (__JJ JLjlj "< 4 J---J (^1^ L-OjjJ 4_A___>L>. -_1J_ JLJU i,"«-r j <«*»? (jj_«L>.jJ (j? VJ 
3j___lL_jl_o (j^_>3L_%-j_j CxJ__ju__J-.j i^_3 ^ 4_1__ (___, jrLiJL _!l 4jjJ (_____ (___c____ 
4_j_il___Ji 3L_j_>Jt (j-C 4__jj__JL1 CjLojJjlLI 4__5 (j_a ^--jJt ^-icj .^.JLajjJl ^_C__iI 
Cj.\ ^ mi JL_ (jjfxj (j! J-*_->JLl (j-o 4j? -fl t L^J^t n"i miI 3ju_- ^Ll (jj_4_>.j-J (_-_i 

_^jIL>_) 4j__5La 4_*j__»L_II (__js -_!L_b c_jl_* 4jI u_djju <±<j 1 lj__>jj_4 Lj_x_5 LUL-_u 

. JlLc_4 L-_Jl (_-__La (___£- 


fr l ft \ll lft 


(___- 4_j_2b^-C.Vi (j jJll Jjj -r*n CjIJLj * LaLoj 4j>.j___<» 4 jl <if Lajj 4 ,^-i C-jLS^ 
41,,,!,,, C-__oL>.j (f _ J YV0 4_U* (_-J1j_>. L*J 4-*jb CjL_j _-JI L_JL__j1 t-JU-i 

** --1 4 i i ii _-j >. YL~l 4j___ _ya CjuoIj 4 i>.LLj__- j—a <_jj^__>JI _>_- iLjJL 

<_jj-_.j , U i „j JLc. LojjJ 4_LaL£j*l 2jL_j_-_JI J____jj 4j_*Li_jJ_ j j /oJL-u C-£__ilj 

__Jlj_-- _j La J jJ I 4 I ?~ I 4 ___* LjLj-t <il Ci.t J-S t i ( .J-Ul _>___uS/i J__*_JI _)_3J_a- 

^-.JJ ^YT ^Lc ^-Sj ^ -V 4j__j __Jlj_>. LLj V n rtj _)Lj_J1j <j-._3 ^*^ 4J_uj 

f^-)J . (JJ--flL>.jJ ^j^C (_-lV **f tl _£j_j____J1 1 j (ilT _-- L^J 3 JLCL_3 L<JJJ <~H f (I ^ 

LuLojj L*-J_ii j i^ a C>> i ir>lj *\V ^Lc ___ (j-jJLaJi ^-J-C frlVL*i miVI 

(j-"-jQJ Lo J if. jk.JJ YV ^-i—C _-_. 4jjJ_L ij i O I LojJ ("( T l lr"tfj .j*. j V* 4_J__ 

. Augustus (( U nU,,icl)) «. ^t ^_ix»j <(jjj__i^u-yi (jijjJi ^ij-ui ^y» j^jjj-KjI 

3-L jo niji ^j>L_Jii jjVi (j>--Ji _,_* 2luL»jjJ1 4jjj__oij^Q^/i jj__u jlLoI 

* J * n A 3 *(_JjJ--_JI Lu-uij t(jl rti itl j '(jjljJlj <—jj_j1jJI lO-^J (jr- 3 - 4-^ujJtJl Ljjjt 
4 \ jJl <_jjj__>JI C_jL_*j . Ljjj__-_j t __Jl <i mi tl ___uj-J_y I J_-L_J1 j_LLi*j 
_£jjJ_>lj_jL~y i ^__L>Jlj (jgjj^ <i >,t1 f__->J1 JL __£> SLpJI 4 <\ i ,i ___> 4_^jL>JIj 
jij ml CjJ-_*I L__jL-.jj1 "Tjl _-J- 4jjjl_>1j k j-Ayi SHn.tl (J--1 .*!>_- JL_- ^-JLc 

,4_J&L-!J|j 4_^Ul>.Vlj 4jjL*-JI oVL___)*_1 

«4JLajjjj» ^-Jl 4__«_____ Constantine jgU;Uin4 j^Llj^yt J_u TT» ^Lc ^ 

^j-Uj-ILll J)L>.j .«5 j mUiU i nrttl» ^.t-uL (__Uj JUlj C-*3j£. ^-jJI t jj_L__j_J1 ^y-C. 
JjLj___J1 CjIjjJ-J 4jjJ-alj l rtV1 _yj (_-JJ-__JI <:j_->Jl (j_Oj__J ^>\jJ^Ltli j_a_ilL_>Jlj 

JLq_ij 1 \ A 1 1 nlj 4JL_j 1_uLLjjj c____i _$j>L1I (jj-iiUJI uj-JI J^L>.j t 4_^Lj_>JI 

j-xj_vJI (j_<j j injjj-u (jL_j . 4 1*1 \\ intl 4_uLijjJ1 4jjj__>ljj_._'i 4 ir\ \ °i Ll_uj_>I 

4jjjL1 >j-«yi ^..4] l-jLjjj jjLI j-la\ j_>.I (^- _ Theodosius the Great 
er- 4jjjL!j_-~yi ^j---J1 *j_>J1 -ij_c il^j^ cr 1 ! ^-j^JL^-* 

1 \ 1 i Jj ^LoLJI __!_. L^jJ_uu__j cj_____wIj <(4_a__jj_j_JI 4jjjLlj_xj_yi» ^-_oL ^jjLJI 

4_i____j___Jl 4JjjJ1 » (j^j_t__ujjj_u f<>___-~ C_>u C 1 *~r j , i-O Ij t j_-__-4j Ljj_uij _gj-t— 1— .11 

CjIjLaJIj 2LujjL_J1 (JjIjjJI _>--jfcj I j_c Lm_- i4j_djj-c^1 __a L^uJj t«4_j____>jjjj_'l 

_ys ^ I j~>. I J LjJajjj-l JLj__iJ LJLLjV cJijII jLj_____ , I _)_c ^iljJI ^-J-CJ . 4jj_L_jJ1 

4jjjLlj_j--,yi ^L-ojI _)___* jlJL_ 0^0 _ 0YV) j i jT, , ,j ^ ^<Lw (jLI Lul i ,,J 
.^_>UL1 _)_-4_>Jl jj-JI (_-_i _)_.* LJ.U 1^_u_* j»>L_yi jj^L c_9j 4jUV^iJI 


«LuoliiuUI 6 jUasJI Km psJLnJI 


^£ £____L>J! j_/a _M _£_L» ,_-__> ol <y,jlt l1l <jjJ_L_j __»j__JI ^j-_>ul__JI (jL^ 
(JjjIaj ^jja IjJLiejlj "VI* ^-l_C ^___>Jl f-Lajj Ip^ r <-__>* ^ i4jbjJLl 
j__j__<s J_i___ij ^j^jj-.- _M QJ J "'I i «II ^ 1^1 4l ^ V0 * ^Lc <_-_!_) . ^jjj <__$__*___-__. 

^LjJI (^uLuJI 4-__-J__JI ^j^uu} ituL^. ^IjjJI <__!! 4_uslvLojyi ajjjdJ 4_ujL>JI 

t 4jjjjI_. Ijj-« V 4 i < iiLua 4,«. <<*>___, ^jj-CjJ jIjJlj SjjkljJI dJUJL>Jl 4jjjJLl (< jj____ll1 )> 
^ g *i Tj jJ 4_v i u L<wU 1 4 j i nl j i gtl SjL_>-jJI ^lr JoLL>Jl ^___ (jj j i ..Ll-JI J-^J 
CjL^jJI ^jja jJLjC ^-Jl C<< iii rttl I A Jl-tj * L_Ljj-__j L_<jL___ ^jh i *L.<t -^J 4j|__« _)l jlo 
. }____< 4 1 <T« iii a L-.j<_->. L_$___1 ^LalitU Ijo i nl t-^jJL ^j-J JU l j » , 5 1 < A * H 
^ajj <- iif Vf p^inrtU £-_lL>JI J-J^t j!M-jJ.I j_i_uLJI (jjJ-Ji (j-4 4_-j-JI ___-__jJI 

.*__ijl___U ^jlUlin ljuf Ij.i j t*< ..ij ^Jj uJIjjVI tjrtjj^ Mi tll ^cjpjLa _£Jb! <___! 

__ij-_Oj t4__L_>.>L---JI <__JljjVl 4Jjj ^ jIjulj C...^-aj j ui f ^jL>JI oj-^l (_--S 

> ToA j>Lc j£Vjj_ 3jLloj Jjill tj? Jlj? _-!__ |j_t>-t 

|jL_> _--Tj 1 1 Ofl j4 (JJjJCyi 5jLu^>> 3j__luLjO IjJjJ LjjjujJ J-jj-J, __JjjJ1 je_L_J 

__- , _"Vl *_____! jl_JL_j jL___ul <_-_. j ^UJI -_*1j_-!l J_ij ^ l^_L^f *jU_ __ijVI 

jja I i^jj (jJ*jLa _-_} t__j___ll JcL__jj i4jj_*_>JI __>LLj_JIj 4_Jjij J_j_^JI JL<___Vlj 
(,„ i iu"<l J . 4_-JaLJ1 4-j„V j1<TiH 4 iihi^tl 4_j_4J_l jj^l 4__wjJLjj *l_jjj_UI --tlj-UI 
^jSJj t^-jJjJl jjjL_j_jJL_>. j^j-4 't^rt 4 (J-ujJ i4-Ji*<g)l -__L___1I 4_5jjlj3 *-JjjJI 

Ju_^JI (jJ_)Llj3 ^cJ__jl__4 (__J3 cLU j _4 jljj iJ,ii ii II (__£ ^JbJj— >-j ^L-jI ^--d L---M_-jt 

jLbjjV jJL-__l-4 i J J- 1 J 1—4 (j-Lc ((jlii njJI I J miT Cj_jI_5) I o ^ . 4_-J\ o mJI 

4 ir>jJ3 Jl__j I o j 4 LyjJ _jj£o ___j-__j . (j-u_cJi j-4 4jjl illj <_j__l___JI _lil_a^L«JI 
CjVIj (JjjJI 4__iL-ju_> oVL*_« ^__) 4 j m i^>tl C-A j i n~i llj ^jJjJI JL__jjI 4 i^i 4__1 

. 4_j_4^L__ -^i 3jL___>JI (__JI ^l jnj^tllj jLt___>Jl 

(____. ,jjjjL_3 __)j__JI _jL_? jl___ 4__ii_u__>j LjjL__c_ij I j njj_af Jl <\ m> Lai 

<:L_J __> _*L*_~ ___i 4__oL>-j t4a_J_ll 4__uJL_^_l (^i. 4_uLojjJl CjIjL^II JJ-jU 4___Ij_c 

. l_jIjx_J|j JJ i n^illj JJJLluJI 

4-_>J-tII <--ljJ ^JJ _jl JjL_- ^1_4JL_MJ 4jJJj_J__ 5j__l__ Vjl L_JL___ _-_)L_5 JL-_J 

^!>L_--y! ^ig" >U (^-J- _»jLl_ *(jj_jJLJLl L4-*l_3 ^l t J>LJI ^-J- 4jin"Jlj 4_i.cJ.-JI 
4jj_aV| 4^>L>JI 4jI_^__ (jl-wj SjSLll oL-vj___JI jLLa l_)j__JI ^jLST JL_L_ * JuJl_>JI 
^L-ujLj il_-bjl_>.J ^-jJl J^LJI ^yi- ^L_-_>jVI 4j, \ ^*nj t 4jjj\ , . , i t JI (jj|--_JL (jH j I t . 4 


_J 4_o£L_~ 4_a-__ tjj <\\ n\\ -JjjJI J__<_,J .SLuj-L-Jtj 4_JU!j 4jjbVI ^oJcJjl 


<j! Juu _,__- i^jJl^JLt ^-J-c 4_xij-_-« <_£>>■ oljLu__-Vlj 4_jJUi j_Llt 

^jT^-SJt ^-JLju jjo _p=>jl t~o 4JL>JI 0J__ (__,_ j j j <i **J1 (jL) LaLc tinoL nfl lj-5_jL___f 
J-e-A ^Ljj-tJt 4_ii!t CxLwj i-Uoic-M 5,\ jrtr -^jjJGJLj ^*>L_-Vt ^jjLolj . £pjj_Jlj 
_-_- '^^J-^t 4_iJJt (jl jjj Ol^li l_^.""i t JL-C- 4 jiSLo J£ ___ 4j\-nU CjLJJI 

<jL_j *osj^ 3j__J __Jj__* cJLL_j ^L__JL JL__jVI 4 Ij ( i.j j t _}LJt *___> 

V>-*-t _!____} _>_J t 4 t -^L-l-^I dJjjJI ^jLSLoi jru 3j t ; 4 jfol L_ut.*i L_»j_»Jt 
(jjiL-Jl ^L___jt <"< rin Vi 1 ,<ujj tSj-A -_-___! tj| ^tj^Jt JutjJS j-~ Cttrt 4__i _>-__L>JI 
iLoLaj _>_JLa--U ((^-jL_-uyt ^cJLc» c-jjj-JI 4J _£_ c_-_*-j-j_alj i Lj_?ejjjG _ro_L*JI 
jij^ j 1 (t,U (j-« 3 j j 1 *C oLjJ__I Jj_vjj t4j^J_lJlj 2_x£»j_tJt _§ j j 1 1 c-Loj _ya ^C-jJI 
JjjJ^j __ijIj__ __Jt ^_g_u__ul ^jUc Imi U ^L_____tj i_£j_>J 4_j_jj Cj1_C.L_v_wJ jij <j jttj 
^& _-j-JI ^ (jjt _-Lc [^LaVt J _L-5 2L_-L__Jtj (jjjjuid-lt (jj_u__Jt 1 4 <i fr I i4jjjj 
(jjo ^-ijJt _-ic *_jj_J__Jtt (jLs i I jla J£ j__j • (-L^J 4 jtr 4_Jt __Jl__> __*_ * __« 
. 4_JJtj (jjjJt J_otjj ^Jjj g-»_>o Lrtjrr* LL^ tj__£ <. _^ ( «Lmlt < f Krtitl 

_>c J__JL 4__j_A^L__uVt 5j_____3_LJ (jJj-^t (jj^__Jt (jLJ ^L --j____j *_JLi_> _)__> 

4_ij_-U __J____>J ___Jt 4_j_*_U 4_JLL_lt 4_v__JI ___JL>oj t( Jj_^Vt __UJJtj 4_i_3jj_iyt 

__!jL>i_ V! J^L__a tjjoj_bt (jjjJI <^L__«Jt H(jr\jf t tL._!t ^L_l>Jt)> 4jL_jj L^3j__j ^ai-Jt 
Ijj- tjj_uj_lj i^jL-u^/l __Jf jbjuJI Jj->ijj t Lkjj*____-I ^ylll l-jj t, miII 4_^L__Jt 

4^__allt 4j__jJI jL-jt _>_--- J_Jj .4_*5>_>Jt (_4_JM__J 4j3_Tj-_ 4JL_jj iJj-Lcj 4_*.j_Jt 
^ya j__oLl«Jt ^-uL Jliw^U ^Jptjjjj tL_L>JI 4 j->j11j-Ll_I _J4*JI d Jl_> J^Lw 4_c^-j_il 

^LjjSU u^i i^tlc 4jjjj__> __U.L__ UjL_LcL Lf%J)t\ ^-Lc -JLLuJt oLeL__Jt 

. 4 U , u\ Vt -OLA t Vt ^-i, j_p J-cl>JU ^St 4_JLJt oL_J_Jt (jja 

i_->f i««kK ju*ai i-t*> 

(j_« (jj ^littU jl_*j ^Jj i4Jsj__Xt (___& <_l_c j_v_m^JLI jJ-JJt 4-4_wj jjjj_cV I j_pt 

Jtitl m"t (_-_ LLLi-l L_»t ^J-C JL_L_>L_Jt th \L\ $\ -3jJ__Ji *JLA (jC ^___JL_*J 

t J_-j tj4 ?t"iii ft 4jt rtlllj ^o-LmJI jt i ~ic L i4_jJ_>Jt Sj t .U t J_»tj__. Vt 

^ajJ-Jt ^ l mrtl _-JI 4_vL>JI ^>JJ__i3 ^-JJ tj\in <t ^J^l-uU^ J^Jj-_.Vt (j? (^-J-U V 
(jjjj__o IjjL_C *_>_3Jj___>JI <>-J (__ic tc ji <tL »11 (j! 4_ia__»Jlj . 4__t_>J! I jj__J 


£-__*_ V CjLoJJJLI 0J-4J J>-a__JlI1 ^j-ju>JLI J i«^-jJ__11 < ?HinV*t)) _,__ < iijtL_iJ1 

_>->-J ij->-T _-JJ __Jj-« (j-jo c-___^_-______Jl (*jtj-_i < M" V» *JL_- _£l _t--c) Li__ 4__JJ 

.(LjJLk J-U__) V L&JlC ^J-_U ^--Jt 4 Uiil rn_l ^jLJU 

^jIjJoJI aJ-A jLiu (jL_ j_ I 4_jLa (jj__ _ ! _,*wj (jylll t4jjJbj_>Jj| 4_p__tl__JI J 
4-jJjjlJI ^ «^Jc» 4 o Kt ^-1 J V" ml <jl __A t4_flL_u _rt glniUj _vJjj_)M CjL__L_>_tj 

_,_?) G_i_-J jJ _-_>• ._._ I L$J LLal j VimiI _»c LjjJl^ * (4jj_J_*_jyi _-a Science) 

j mi f ^i nl *1 II (jj--tJI CjLi_otj_j__L 4jjI n a t^Jj_1 ___i Lj___u 4_$_j>. j j j.in jl > " ^ VI 
(_____, jrt **< *i (^t - CjLc j_ibjJJ Jg uil LajLr __ «li n 11 cj! n m^*i jl . _;_^L_jJJ 
J-_4 CjL__J__bj-<a Lu-uI Jfl mm L^jL_ t LSLjjL-LlUj _iL_Jt J_ua _ ^jl»£C |*J-JI 1 fl A J *t « <V*i 
^j fl nll jl _jJl*j ^_g_i____jf ^LoJjlIIj . l___jj_^Ll_d1j (3 kUlj 4 ii miUIIj CjLi_^JVI 
4_^_xll 4„rtr nl<i1l (jrj-j j-<i_>JI ^ 4jIj_£ (jjjJ V_* '^&j \c c-ojC ^j^i^ VrU CoJu >Jt 

jL.___-_.Vtj 4_jL__.jJI JojJl_u_> _jl ^_i__>ljJI (j-4j . 1vL_-j- L-iioJl jt <<U1I (j_jj 4_jjI_uJI 
I«4__M-_-i! ^-JLc Laj-uLj Jl.4 LIUj itLJu-l 4j__j_i _;jd 3jjl___<s L~ jo. __JJ c_L_ 
_JL___> _.__.) . Ij___j«j L___-Ij JIj____1 i^lr t ___ _,__ ^aJLl Ijla _if _l *_hm rn-jl^t 

Jj______JI _-3 jLp-c, _ I ___ <i c j -_-*Jj __j__uj i(j-u_Lj_A_>JI j_ ti^ m Vi l i ^jnt t 

bbj j <i*ij L^j_^__U I iU |-jL_Jl j_a JjoL_t_u (jl UjjI j__j .(L^Lcj___-jxj 4__Ll1LI 

(^-Jl j-i-Lil <_<,t <_> 4jjl_>oj t J-4--JI <-iLjj-J — -j-i-u ^j-_> I 4_^Lt_4 _;l (j_ i(j^_uJ__>JI 
4 n < i L_)V (j_uxw>j-_il J-WU __iL_t_>.VI j-o Ijlj Jl_kj ^J ^j ^jjaj *4JL__1____1 4_>.jj 

♦c_jl___l ! j_b _ys 3j.4__.Vl Jj_____L 4__jGXI JL_c^/l jJJj .Uy» j<*t\ L__j__ t4_-Lc 
__lj__)flj (f VY0 . YO £ 5 ^ t^So-) « j4____LI» ^L-ll (^uLaJI 4_uL>J1 ^L_ Uj_c 
_ L__wjL_) Jj _ 1 (jLSj *4_J1 ^L__ Loj c<Vjjj ^Lo-tlLI 4_«j5Lj <jl-> _l jl_j _jL_uL_i ^L_j1 __Jc 
___j__j 4j4_^jJ1 (jc c V.jjj ^>jj . (jL__1j_>- ^ jJj (j-4 Ljjj^j _-j--1 o^J - 1 ' " L----jIj3 

^jC 4JJ1 tL__ Lo ___-_j LgJ-JJ t4j 4______Jlt CjL-Cj__3jIlj|_j--*_iJt ^l_-_-l ^lc ^ L_j_j__ 

^jl-. J__4J 1 glt -ej j-__J ^-ic 4'lJJlU ^UjUVi 1 0 ^ \ \A (jL£j i((_-^_3_JJl ___UL-«-jJt)> 

j_U^___iI C_-JjG jl L-jLujL JJt Mt) ^J J4J___Ut (jl ^__-tjJ1 (j-4J *4jJ_U-Q 2>Jj t i.n 

jjjl___JLI (jl (j-aljHiil _, 1 1 n _* t4 j nrl *U jj . £jj___Jt1 IjlA ___! l_jjj_I j-iC ^t- lV n-t tJLClu 
(j-L4-9_J_il 4jal J.V*M ol (11 1 11 J J)J _* JJ— - jp-J _-lc 4.m <hjJI ^ji-JL jjLjj (jl 4 1 nrt <1 ~-<im 
tLul (jjJjLlUJLJ -ULJI 4___1jJLl ^-Jc (j-£>j--> JLoJj .4JjJlII 4__o^i- JuJL>o ^-3 SjlcLujJJ 
.((jjjljjJI ^__uL __)jC 4j1 4_vjJ __!! t 4nK^IL (jJ_uJ L_o_ 4j_oL>.j ttL_J1 4jUr 


M»\nn 


(jr^t-^-ul t itt lIo^Lj ^jUr Jj-_U Cjlj *LjJj__C. j^j-C 4j_Lc 4£L«Ij_jJI (jL_5> 

J i i i 1 1 < r> jJI tjj ioiU .j-jjj tiLojj (jj jJL>. i /ya j *< ^ilj t JjIj^I 

tjLSj .^^a^Li-uyi ~r "i nll J-_L-L__i Lp__*ijljj -eu_-*__>ij t j-L m£JjJ ■ 1 J * « 3__Cj 

jl^-c ___. ^jj___j ^jl __J1 lji__ajj tLalSL-wj 3jL__j *1jjj *<jr) oLnlliC i4_Lalj_jJI 

4_aj — t- o 2lSLoIj-JI <JLjL-J f/tl Cj .^» A'T ^.Lc (___} ^o_$_L_4_s_ Jj_9 1 1 j mijJI <jj j Lb 
4_*l->-j__11 4f>j_v C-LljLi ___. ffl * j-jjLj ^J (j_> L»£> t4-L-uj-C.yi ^L-uJL 4 t < Jj 

-JLa c_jL_T (jj>LJLI (j-^L-JI (jj_--!l 4jL^j l_j jj_j * J_t jVl (j;Li-__-L_»JI ^£C_- c_>_ 

»4-4->-j-ii1 4_lL-C ^c__*_ 4jjjlI L- <-J Lu I J 4_lCJ-_3J-4 j_uL_o 
t__jL_> jj-J i nl i «II j ir> *tl ___ (j*_o_>j__U JjIj? (jj* (^* V0*\ Cj) «__--_11 <jj1 (jLis 
4JLUI <jc «4-Loj 4_LlK)> (^Jl-^JI 4-Jl j >Jt C.LL---JI l_»I_L£' (O-^jj Ju_->-1 (jH-uji--- 
L^L-uj i^-iJL-UI (jljjl jjjL JuUj JLcl 4£j-w 4_4j_>-j_j L-J? 4_J! ^jjuj i4jji^]l 
J& \^JujJ^\ L_L_j_<JJ J_ljVl c^wjJUI (jru (j-o JLo-*— o 4-ul (jL-j . L^jL__>j 
l_1L_I Jz \j j t ^ (jl£C-_ ^jlj^k]! fu__*1 jjI Lo{ t 4_-ijj---JI 4JLUI __JI c-i-Jlj jkiU 

_jjJ1 (( L-jl frj I ii II» L_JLJ_> (___. J-4--J1 l-JLJ ( LVj__L__1 ' -*J pL a Jjl (jl_>J i^J___Jlj 

.4j5-1_J1 Jj1jl*J1j ( f Hnll o^A ^Lc jJj) Ljjj-vLa1 j_> (_g.^^lt ^^LjJt 4_Jj_> 
(j-uLul (__JLc 4-4^jjJ1 JoL-iu (jjo (j* A*^ _ VA1 ) jlu!ujJ1 ojjLa <L_Li_-J1 j_u_uj 

5jj_vja 4_xjLj_JI C-Llojln^il (jjo 3j_u_i LjLc j_a_3t>s C_jI£j . L^___Jjj 4_o_^JL>a j_-il 
4-u-jj j<i II ^»jixll (_-_3 (^j-i-l 4_j___Jj-cj t- Ti *S (__Jx. Jm*- Lo-i i3j-_ulj 4jjj <i r ^-3 
4 Ij i nj ((4_oSL>JI 4-1 j-i- » Ci*r i i^|j . (__lajj-j_J1 jjJo ! j_4_<s V 1 £y* ^ i ,\ ^J-JJ ( ,«IU^ 
(J_lxjI (__J| ("i^L-_-_-1 (m m ~rj 4_oi V i^ill (j^ C_jL__j i(j^L^-j-_J1j (jA-t-Uuii 4_j_«_>. j_vQ 

4_U-ujL_cJ1 JL-C,jAJ L_VJ_LjO ( i t n 1 1, 1 1 JujJ jLuijJI (jjJ-A (jjJL_5 i L^jjLJ (_-JLc ^J-SJ 
. jl JUu (jnjiii-J (___3 -)JL>. 4_> (jt t**i i n 1 (_^_jJt C-itJjj (jj Jj____Jt j-A 
^jcjJI ^JlJlj (_-_9 <?Li i JL-uuijJt (jjjL-b (jjl i(jj_-jLll 4 <*f jl AJ| (j) (__lc 

(j-uu-ui L_? i Jj_-Vl 4_L_UJ-Cl i Q \ Ir I ^-3 4-4 Ll C_J-_> ^-jJI i2LxjJL«JI L-U-L-JI (___0— ^J— i 

<?jL_Lc! (jS-4J (**< j^- i(jjjL-b 4 m*v o (j_« gj ^ mi j____T? 4 1 11 1 nj-o (jj_LJ 4-4_x>Jt Cm ) 
. 4luLcj < "i**i 1 ^j_>u 4__ut__>V1 4-;otttl JLcV1j CjL->>j-JI ^-I_la>3 Cul£j i4 1 11 1 njjo 

^O— bjL-Cl L_4_UJ_U t(j i.ii,*kJ|j J-4L-vfj JL^-TtuwO i4jM-JI J-^Lu (jj ^ ' "J * JJJ (jL-^J 

(jj-oLll ^5v_-w ^Ll 4 j i n "1 1 1 j ^oJL-Jl 4jL_Cj (___S (___l___ijj jjj <_uLt_x_oi ij_tf>Vt (j-« Ljlj 
(jj-^LoJJ L_i__lj-xj IjjL L_U_3 j_^L_ (jj (^-.—ij-^ ^o-Ajji (jL_»j .5j__-uL-o -* j n1V (jjoj 


6uu»LLmUI 6jLa=Jl <-A ViqI>9 (o^JaJI 


~r i <_~»l (jjj-u^a (jr^fi -^-J-j^J ♦ <L_i}L>JI 4_Jjj Jo*. jL_-ulj_>. jL_* jl C--9J 

Jl o<" n>V SUiL>JI c^u ^l a,j} ^jJl (jj-*U! SjLuaj r.Vt 4j}L_aM 3j_^yi 
<?jlju tj*L>. (jh^j (jj-aLU jll ■ i # r t4-*SL>J! c__u !>^>j 0' -^-^J ^(j ^ jUr> 

(j^jLlLa lj ir>? Lc_C ^4 jinjjj)j *»*! 4->.1,miU JLo_--t <**< lo m< 4 V a ^jjLuu«j 

(_--3 1 j i ut i l _£j-_s-t 4 U r*ii >! ^C-^j-tlLiA «^i *tl *>■ __JI . IjuO. (jL_? LoJjJ . 4_~L-C ^JjLjjJL 
C-iSj ij ir^MI *L-»£->. (j^ojud 4_flLl j-^ljt JLgAja -flj_i__>tj .^o_bj-^_j 3j£j ^jIjJ 
. l_J I jjS/ I ^uljo>- -oL_i ^-Jl ^LaL>Jl (j-A 4jnjn~-Jl 4 Ul < nll <"Jr*ml jl 

^-.S III J j jl ^ $ M ll JjJ*J J-^L-i (jj <__-i-Uj__A (____!_ 4jjSL^JI J l 0 ^ ^1 (jj 

(j__; (^T jl ! ^_-_jLg_>- !j_t-uj£j ^_£_> JjJ ^JOJOO lj___-_t_-_->- jLdj l __Jj-_JI ^JjJl 3LuU 

oUJjJU dJL-b Jj-a C- JaJ 4JOJJ-0 (^jJl L-jlii • lj_U_jjtj t(_-_~!.A SJI <— jL*\JI Jl^.cl 

r^jJll <3^bj t4Jojj_u ___! 4J>-jj Ij V mi ^L__ Ijl»ajo (jj JLSjj . j! juu __JJ 

Jj-La __-3 4lo r tjuj i jljJu __JJ 4-jjjjC JuLc ljL-o-jt_A 3j__- (j_j CuLj jj fl niU 
4_Cj_a>JI Ijj 3 m. jL_u__ 0 • * oJI>>- 1>J-3JL) (j? 4jM-JI Sj^yi jLlcJj . jL»jfc-a 
i~A A g . .} ^LoJjuJI *Vjjfe j-JL3 LaJ_> . 4__<-£_>Jl CjULi (jjĕ I j I o r (jjjJl (j^-4— >-j-ll! 
4\7i~ ...U JjoIjjlJ! IjjLST ^jl j_>.jVlj *<jJLc. 4 o CjIj 4lj .^t 4 j Jr 

! *4jjjjJLi 1 ^"j .' ; >^! JU-£.^1 i-)l t . i .„! T m,1 ^ 4lrl rtl! 
I j *Vm jjl irtll jJ^JLjj .4 o ^ 4 4jjL_C_u! VI o r I ^ ^ < .i <i\Lj Lo___jI Ij-C JjI 

(3jj t«J ^ Kj )LCjJ,Ij dJLL-Jlj «_jL.<oLjjJI (^ JjL-uj cA* ut LLllC ^jjj c (__JI 
L^jjL-aU (j-s cjL*.? jjbj * ju*_>.V __Ji_V! ^ Lajl^-I 4jMj ^$3-^ U-^ 
.(jjL-uJI Jx___U! >-_j!) « Jj->JI i_jL_i)) jlj-ju 4__jLJI cj^Ij 

^ ^ J "'^ Ijjt (jl_C _____ *3jJ_ (jj Cuij 4JJ-4 L^ l(_-j|j->Jl JUi-ljJl (__]] 4 j MlltLrJ 

*4 h i nl nll CuL-C Uj . *L<uJl__JI jj____jl1I j-i-ljj ^Ja 3jl)LuJ! 4 j a y ttl CjLjLjJlU 
^cJ C-J-J (jli) i4_ljL-_Jl JljJL_u jlj -.«*_* 4 j i.nL-ut t^j^r u 1! J CjL loLjJI 4 < 3, i ^m s 

i4_ul -tJ_A_> ^j_4 L^JU-J «^J 7* *"J!j <—>lj »r>LjJJ 4___»jjL_XJ (J_Uju1 4__SJj i t Jj^JU 

Jl 0 r ? ^^"1 n -wjj jru (j-a jL5_j .*_>_-__>. 5 ^Lijl ^jj. Jl_>.I jj ^jL-_->-I j_xi (jLulj 
4-j__oLjjJ! 4 mJi^U _-___ 4 <n j * Jl r t (__-Aj i^ jy ->.j_jJI (j--j_-uoJjj|j (j^ J j o n jt 
jL£j .4 j rnj i-tt CjIj jVi 4_jloL>. CjLa jlt a (jjQ 4ici < r\ Ts 

Li>jjJ_. ^jJI 3juJL__>JI 4-jjj r I , *< j — oJI __JL_*J! 4jj Iri *i; 4 cl_5 4j!jJ ^^J-c C-_jLj 

__iL__-J 5l_uj_jJI 4 rr . 1 <t i*l £_t__>Jj i_-__!uj__>Jl (j_jj__-L^j--a_u Cj_jJL->JI (_-_jj_o*>L__Vl 
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JLaj J tt~i~i*{\ 4rtjlVU \ <i y )a C_jL- Hotj t« _tJ_JI ^<J_- _-J1 Ji- jJJ» _>_j-*L»jii_u 
4_uLj___lj 4_i_uj ta j_yi _>_; 4-L_4->^jJ t"f ,i.Vij t^^-jujj-* ^jj JUC 4_cJl_>J| (iJjj (j| 
1 4 ^ i<( Jj_-_>Vl )) (j-u, \ t\°\\ 4-jLj-J t«_^t~ i n *nU» _>-j *— jL-__ £yz 4j-Jria l^» nj 
£(-__ilj_-!1 j |-j_?c_JI g-j| i tn>» LL__£> « rtiif>j t j U < »j -* « L_-Jj__j__J1 >) -_jL_J_t -»j * f 
.^j_%_L_!t (jj-L_J 4 j oj.aI-UI _)_u-4_u Vl (jLuJ « L^Ij-U^Ijj 
^_-jJ_Ttj t(_J_^LJLi J___L_II (jj__JI ___! jl JUlj ^*j>.j1j* j $ ni! ntl (jj (jrj---- 

(jl__j i_§1j_tJ1 t_jj_i>. _-__■ Sj j -sti _j-4 (^gjjl^ i ii \ ^yJj-C ^JLj____1 (jjl J-Aj * L_wL_uJ 

JLaj 4jj, tf^4<iVl jt 4j__jj_jj __JI j-bL_- Luj . 4__uj_jJIj 4_uLj-j__JI (jyt tU I . \ j -yj 
4_j_ajj___yi (j_u! 4jL-S t JL-_w J£ _-__j . _1 JLju ____» 4-__1jJlJ_ Sj^C i a 3j_i_9 c ______ 

i___uj~- j_u Jjl_- Lq__C t j*l .n * ni a J_w-JI J--_x_9j < _Ijlaj (___) jj_^__J1 JjLc I aj<r 
_-3j-_j! c_Ujl_i ijsr nJlj _jL___*LjJ1j _J_L_JIj 4n mlrttlj c-J-Jt ___) VL__ct ^ft_wj___9 
LLj . _>Jj_— I _jrUjlj__j ( j-___-Jl (jj (jltto-w 4___-l (j-)lj «j-r n<l 4_ui oL_-Vjj __Lc 
SjLc ^j-oj _)__> 4jL_ t4_4_ajj__VI _>-_»! (_£jJI 4-»__j___ _jru JLj_>-jJI j_fc (j-i-w _jL_J 

_3"r <nl _)L->J .(jLj-_wVl (j-UJ _-- 4_Uj__Jl _-JJ jl 4_juLj^__JI __Jj <_Jjl 4_4-_*.j_U 
4_x_1jJl1 <j*-— - ^c__>.f J__j . 4_uj___3j 4_4->.|j-l (j_l_- I ^^1 nf _)L_>jju (jnjj-wj 

4 j -wl- (jja . _) ii V j jJJl__u VI JjL_j ^oJ ^ior (jl VI t4jLj->. Jl jla 4 j-Uj-a __lc. 

4-Jjj < n <Q (jjj_>-T J-4 J-_>_) 4__J i4-U__J1 _^1 JxJJ 1 JU>- _-->_>__« __Ui> (j_i t _Jj_>.l 
jUnijt _jL_Jj-o Jfl _) 0 l^Tl _-_Jl 4_J__oLjJ|j 4 J,tf mlrtll _ljJl 4_<__wj_J 4J_4L-T 

_Jl>.j ioj ts\ r ___ 3j_.Ijjj4 ___\fT _-_Ji _)->j_JL>. JL«_.1 4_4J__ (j__>. ^»-w . Ljj__j 
_-]] 4_bL_oVLj . 4_uj_J1 jl 4_uLjj__J1 __J1 4 i ii rt r j I ^ o y jj J-kC 4jLc __J1 j_> [^Ia 
C_U__? .(jjji-I cl-J_>ij Jolj__uV __Ls_>jj ^jt_-_JI 4_>_-jj Jo i__L<v>-j_JI _>ju- 
, t Ljy*_i_>Jlj icj_--JI 4 tjjtnj t(jj_uJI c__Jo ___9 -___) 1 0 1 j i (j_4 (Jj->-! _*L*i_l « 

__a (*-4--J (c-bt 0^--- (-^-* (^L^J ^. j^ o ^u-uL>JI djjj c_JL_>. __]} 

CjI-j «tlt _, jrti pje, » 4 j___j1 _--_ 4_?t_>.LJ1 _>j j__^_*_) 4_jJj_j_J1 4__L___J1 JL 51 
4j_3 t3jLCw (j_»j___j _J1 4j^Jj___JI 4_>.L>JLj 4Jua L_lj___1j . 4_uLjj i.mIIj 4_ujjJI 

JL-wl ^_4 1 1 ^ j j t 4_i_jl -JL I J 4_-Wj__>J| _)__>J_____J1 4jjL_L_4 _-J-- 4_J*L_4j Jn f 

(jn-i.*- ^-L_j ♦ 4_4_>.jjJl ___! t j_JI Jj__ tjL_t__cV1 4-_Jl_>JI CjIcI j__JI 

4 j *r $ i 4 <:t,tn «n! 4__Jj__J1 _> j-^_)J i___L«JLl ___ U_*J___-I j_^L_ _)I JL*J t4uL«_>.jJ 

, 4_JLJI oLxw>-j_JJ ^ *^ _>_L_j 


-__uL_JI ^j^-SJI j-_>.ljl ____< cTj-b- Ju*-J 4 j njj-cVI Jl o r Vl 4 o -wjj Cjj <; **< i.ul 

_U llrirrt^ _j^_-Q-_>-j-lU (j_J (j-4 J^l Milj t(^J>Llil J u il * I I (jj---tl JljLj _£J*}L-lU 

C__3jJl (jn« it jljUu __ii J-a-C . ^LuJ ___} i'\A tj 4JjJUo (j_-j ^ -r j i n * j__j i L_jJ 

^Lc Lu_jjojI (^jj .(ji_L>> Jiiuo LJLc 4jj ^ i*?i c _c I j j i L^w-jlLaj ULcj I h i U 

oL__Jj_* (j^ * <t 4jL-xu_>_>- J---a i3jj__>.j__« 4jl «5_>-jj (j-_-U JLp *- f J **- Y 

.(jJj-tAj (j-jj->.jl < ojlj (_>nK JjI-AJ (J^SLJjJjlj (JjjJ J i iiJJJ-UJ _^J-_____L.j 

(,".»U A L^iS-t t4 j iln __jL__j-u_j_4 (_-__ 1 ^ ^tx. a 4 Ij JLj_cVl ^jjo Ljlc i___Jl 

t ju_>J1 __is 4JLdujj i(jdujulal « Jj__<_ !» ^jui ___* (j-uL£j t 4_i5v.te J_L__j Sjlc 

(jjjl jitj ^jL ntl ^jlj-J-« _-_! Lu^j i ju_>Jl _--S (jjj j U <*^L J Cj*-*L_La 4_l3 j ( »i nj LL__j 
t4__-JL/a (_____ j_al_J1 LjLlij _jj_4_>.j__ll 5 JL_J . 4\_5j_>JLt L1j_Uj (J-a-oLoJLIj 

*Jjl_> ___* tJJ-jJj .4_uj_*J1 ^yjl 4j_ojj__V1 JLo__Vl 4_a_>.jj 4jjL^-4 _-ic *L_J1j 
**>jJL- _£_-. djjJLSj LaLij dj_____j{ ^4*1! i3jj-*.jJLI CjL_*.j_J1 

4mn,Utl cjLLjSUI _-ic j_£5 L___JL« ju^JI _jlS ^>LJLI juiUJI (jj__]| ^ 
(___-!jj8 (jl <__]) SjL___yi jjl>o (j_CJ . jLu-ojt ~-jj__i_j cjLj^-jj 4___>L». tCjLi^jyij 

(j1 (jSLJll _>joj ' 0* ^ J _ T A * lO^ ^ 0 J *^ *4 j .<i ittVl 4JkJL (j-aj i^ *>tl (jritj 

V l_ul 4 7t j 7i **\\ j > 4-o >j-jJI 4_^j->- tLol ^ 03J (___» ljj-4-0 JL_9 IjjjSo 

^ jojj- uij__pj . erLH 2 - i' lW 0- 4 ^J-^ 

4JLujjJt iJ-Uj JjL-4 i^-3J tt-tltl d-Ut J?1t jt L_j|_-__tl IjUb (jj4 5j__L_>- VI JjU_____JI 
. 4_t_L11 4-C.I ( n!l (j__ ^*J_ljJLt (j-j, VjQ Mijl __JI 4jji<i <U 

jj-J-JI ^ i(^->Lil >^ ci-^L-JI u>-ill < f <^**( 1 a _-!>- 4_«_vj_JI 4£j_>. Cj j ^"im. I 
(jja 4-4-->. 3jJ-_) (j-jL-JI r<L__>JI (Jj-d^l 4 jl>JI o! JL-J C <; l-v i(j-JjLtVl 

(_-_ djL_J 4_1_>L_<JJJ L_jL__i 1 ^-Jlj-^- rJj-lsSJ 4-4__-_4 f-*J>* ((» *^V*\ __-_>. 

_j (.11 iii^ r ( <i4jj 4_4__>.j-lll (jL J_L_JI ciijJI (j>9 ^iLjJl _-icj ._5j-__JLI <iL__-jf j-juw>. 

p j** 1 ^ 1 ji->_bi JL_i u >_-__*j_li1 _jl t4j_.l 1 ( i n 4jA -c_>.jVl j j, ta <-t**Jl (jl__ i^-JJJ J*__ 
5 jJL-JI ^ 4 <t ^tl 4_juj-LJI JLc-_Vl J-ljs-_>. C-jLib L_Lj__-u ^ \ * 0 * ^L-C Jjia__i__ 
__]! Cjj! 4lj i,nVl 4_uj_jJI JL-cVl o* cr 1 ! •S^ J i •^H- 11 ^--^ ^ j"' ".mI^II 

__ic Ij_j_oj-_- (ji<tl liiU ^LJjJI (jL_e 1 1 $ «j 111 jjj 4 j rtjj-c^l 4 j <ilttl ptV< 11 jJjJaJ 
c _iuj__"_ , l jSLa.tl (jja L_Cj_4 L*jj-« ^JL-ic! C-o_i (jjJ-11 ljj-JI ^--*>L_j! ^-Jl 3jL__V1 
,3j__-La 4_j_ijj_c.yi Jj__oVl (__Jl -jL-j^I (jja j__ii *__ja*>L_-yij 


4_j Sjl ^tl *±_ iljj j o irn 

CjIjI -*n ^ jlr ^j^-j I j j j ^ Ij Jl_3 CjI j <>>LjjJI 

J5I jl__>JI i nh V « j i j<T» 
jj^ U- tt l___U ji 4jL__$_jJI <____ 1 ^Uj j c__)j_-_T 

c_l j t^LjJi -r j i ,i ') tjjjj (_^-xJI tiLI mi "U 

VI .y-.n,. L^l (+) a^^yi 

1 ^ jlr L__Sj__t__JI <j-Uj JjI jl_j>JI ajJt (jJLs-J 
^eJL__JI I fl a, 1 lt-^^ ^-J--J cr-^J 4 J -*J-^ UJ J L)- 4 
^-jJI 4 j" .nnl^U jjLu__JLl mi nl.H 

j___-LHI ^njj-UI ^ 4_i_jj_-JI 4JtJJI (^JI c-a>^j 

4JLU1 ^j_XJ 6j LJJ Lal ^j^LJLl j__^L_til i 

<"«U *i t4--uljj mtl 4_i_J1 j5 4_j___jjj_:VI 


O-S 4 o <jt,1 4__ 


__l_j_JI Cj 


LujJ *jmi Jj > . <> (jJLc .4_t._jj_c.yi CjI j <>>IjjJI 
« cjLjJL_jJLI »j « J j_t__> V I » ____LJ 4__uj_c cjLq_>-j_3 

« cj LLo j j >JL l » tj .Euclid _>_< j j I^V 

« jjl____>JLI J_>JUj «3jjjL___-_>JLl 5 j ... 


l Apolloniuus of Perga 


IJ--LJ jjjj V 


_>«L___I ^ylc JjLj___JI I j_A ___1 4j_a*M-J-uVl -_ju_i__JI _-jLJj (*) 

>» Ijut J_«Jj i "-_wo^L___ J VI lj\ ,rt"-Ji ^-J) 5 j ini ^rt_a __^L_G 
. (<__*- jJlLlJ l__JJJL1 _tj_____u _;jJ1 (jJjtii 


4_)__-4 __jlrJMI ul_ui> Jj___->> 
-_j| j i ^ LjjJI ^-J- 4 — o l * 
^jJl £>-Jl t 4.j.a>L-_yi 
(____! Jj a I ■ ii 1.1 4_jJ- p$ ki\ 
«5*^j ■ oL al_g___ _1 


<Lu>ULluUI SjUaoJI SjwJu^JI^ pgi-JI 

c-il^Sj iTheodosius of Tripoli u ,,Jil jUi ^jjjj-Sj j"J ^*\< j_>Vt» l_)L__j 
Nichomachus of ^**)^j-_>Jt ^j-i_.L<>j £ j ;f (oj ttt ^Juc ^-JJ J^jJLt» 
ajJt] JL__J ^-Jt ^L__VL tMenelaus ^j}L_JL «j^Vt» l_jL-!_j *Gerasa 

£-tj -_Jtj -bLjJt j jjfct -L__ja l cjibj j r j Theon (jjl-j Hero 

____ 4 — __>__>. 4 i o Arehimedes ^jl-i, n.jt u k-»-jj . c j^jui__-_Vt 
Llj^-Sj 4jL__Jj_* ^u_% _)! «-'i ^ t 4_j_^jA__-«yt (LS^l_C_JLij) cj! , ,xLjJt 

«-j_»tjJt 4->-l iii o»j « 4j1jU < i>Vt j SjSJt» Jj-a t4_Ajj_*Jt 4_iJJt ^-Ji C .-o-T^jJ 
oLaJjll ^j-rt JiJL__ JL__wjj La__* .«4 j miaJt ^-1 «>i "wVt»j «^jl^ Mttt (jjtjjwj 
. 4_j__jj__V I 4jJJL Jjo__ 1 LgJ (j-u-Jj .U<a Mtj? j__J t 4jj mla 4_uj_*Ji 4 «JJL 
3 Jl_c ~-jj__i> c_j_c_Ij t5j__« ^j-o jJ--t C<- av-wjJ (j-jJi J\ o r _/t (j--*-J _JL_t>j 

(jjiJL-Jj-J ^ ^ «^jL-jl» jl «Jj-j-_>{» Jj-c i L jiJj___Jt Jtjlo tj-_t3G L__jJ___T_* 
i L -__jj__cVt (jjjULt) jL_JL__jJt J o t~it J — aA j . ( j_jj__4_jJj_if «CjLUjj V a»j 
^ j.lt I ^JL___Ut ^j-L-JLt L_Uju L___>i_c i4_J_>L Cj1j_j_>- *_jj__LU j ^ ^ o.tt 

^jk? ^jwo ^ m„, j __Jt ^L_J__Ji j — i "i tjj . J— jL ____ -JJ — _Jtj cjI „ j t^LjjJt 

Juu cJ-iojt i J^jj_i_y t ^-Ji cJ___ut <_-jJt 4 j\)LJi 4 j r^LjJt CjL_tj--Jt 

^ugot.nlt ^-JJ -_Ul> 
^Jt j >- j ._VI 3jL-__>Jt ^-Jj 4JJU4JI Cjt j ir»LjJt Jl 7\~t\\ 4 ir> "h Lat 
Jfl ni tt (j-a (jiijt*^ 4 La j 0 f CjL-ubLjJi jjIoj ^__ 4 o t nl_>. 4_>-jJu ^ng a Jx*Lc 
i^-jj-C jJL__a-4 4jtjjJ 1 n 1 U j * j_tL_Lu_!t (j-^ I $mjty>j L^JLc ^jIo j ^o- t Jt 4Jtjt 
t__jj_ju>a (j?JLu- J>-j YVT 4J__/ jtjuu ____ jj miU 4-_utL>Ji Jo>L ^-Jt JLBj 
^LojjJ-t l_^X _ 4jI j^Ji j j rtl Lftj__ _ J>jJt t jL-b . ^J-tJt j-a 4__L*_b 4J_oj 

y .i;^--» JlSL_,Vt Jtj-3-i y-a j--Vt ^3 ^^SJI ^3 a_l_J ^--a^ t Sj-__t 2____*. : j-Sl (*) 

.[(-^.^HtJ Spherics ««jLj-Jt» 

j__5 .i^jjiJl <_JLjj;J^ 4_U_Jt ji__j _;j_-| __>t-j ^(LJ-*- OJjVt lj-j^ _-** ij^^^ 8 ^^ -Ji (**) 

t ^j^_3 j**-- • jj—-'') 4_L__LjJt ^^^i ^j^LUiJi < +W tj-? j—fl 4ljj,1 r^.yj/t __il_3 * l ^JJ^ (jj^ a) 

.[(*>•>&] (^- o-»^ nvv /-* ^^^ ^j^^iWJ ^a-jt jb . v> ji jLi_. j-5-_jt ^jjti 

t^JL-Ji 5-g,K U -j__ v_jj__It ^j-^i ^Stoixia «Uj-^U. J» i-jjU^-Jt ^Js 4^„1 _,__ _j__Ot tj_* (***) 

lt j_JjVt jl iJ^__tVt :*_i__CJt tj_j__u i(dj_>.t ^Jj . J1>1 .,■ A't t J i J_L— x_— — _t L*_j_>.^) w^jurttn > l( t» 
^_-V (jj_i_>uVf JjL-It j 4(j_jl_>L_c :4__a_wj) j .__lc, -.^-jj-sJt J__JJL> 4_i_l_3_Jt 5__J_Jt J-i t^jij-j--^ 

.[^jllt] Elements : v L__t 


-LiLuaLjjJI 


i L^-tL*-^ «Loj^-J! c.1 j i>>LjJ1j ( _j__t_J1 cjL5>j____j 4 nU *U1 v ; « _>-___ jl_u__JI)> 

^jU 4____J_>Jl j— <a! _L.Jl-C * Ijl <>> ^tl _»JL£J ^aL>. <-__Jj_4 ^jjo ^j 'o*t V rt 4__*__u_ Jlc|j 
VVV j_sc_ Cj) ^jlj^aJI (_]} l_Ujj ,^fj <4_ujjJI 4J-L1I __JI j^jll IjLA f^j-L 
_£JLj1___J1 < rtn"U jL_u_c! _jL__j . (j* V*\*\ J-*j Cj) J^J-L- (jj * . 'j * «jj * JL_4J*_c 4_u|j 

2l___L>. iSbju^Jt cjIj irtLplj (_di_J! ^jJju j_-il_jJLl 2L_y_jvL____^?1 3jL__x_>J1 JL___3l _j| 

ijuSi Jujj V Loj_*C 4_aJjjJ! jjL-all _>_J *Uj_--*-l l_Uj ___} I Ju JL_ *4jJ ^ll ,-l-j_l 

iSiddhanta «L__L_. * ■»» ILjlJl^JI ^L-J£JJ l___jj-__- « J____bjL____)) 4__4_£j * ji £"<r;j| 

jL_» La !jl (Siddhantas ________ jl__J1 » < aL*_-4 ^ ^l 4J_jJ! 4__>j ^.lc l__j_ju Vj 

j-_uLJt (jjJ-JI ^j-aliJ! <jj--JI j->-tj! _^_- 4_uj_-J! __J1 ^jkjj _£jJl j-a 4 Lj_>.j_<i 
jjk!j__o _£ I 2L___J1 ^jp V 2_j_jj_jlJ1 cjL_JJJII <jl __]l 3jL__V! jj__>uj . _^_}>A_ji1 

CjL_u_>Lj ^oJLc _£_* jl t^-LJjj^ mii ntl 4jlUL iOL-aj-Jua j_JL_____o jl *(_>__ _J V j-iJu 
,4-uJj^ mnnll 4jl_JL 3jLl__ jl j_L__j___a Jl£_-__-_J Vj . <_£JL___ 

L_uj____j L^jljsj) 4j jlI^JI c_ L-i-b L jJ ! <j_j Vj___ 3j____> L-JLI t IjV1 j--->1 _^ < >> j 

*U ,,jSH Jj jJl ^lo LLq ^-Jl L__j___*jjJlj C<~°\\ _u_l JL___ (3__l «JLii <M1 ntl ^s-ic 

i(_£__M-jJlt £-jL-_-JI <jj__1t ^jwo L_Ju "U ' j, j"J ! _^____uVI j-*_jJJ 4_uj-L>JI J_>.|j___J|j 

. 4 j i . i j La __j|j__9 j i C. \ _ r a j j X j Jl3 _j___ulj 
_--3 4JJ_4_J! 4_iJJL Ll_-_C JL_>U _jl LjjJLJ icL-l-sJI *:j--_-I 

L4-1-5 j-^J-u __jJI 4_3jjlI! c_L_JJJllj cjL_4_>.j__JI LLu ^ c_j___JL! _-___jL__JI ^L-JLa 

__jj — c ^eJLc __J! _Jj__>u Jl__S ((-1 — __JI J=jj» 3i o n< 1,1 4 j *s \ n II Jjl_L__>JI _^__-_J 

t_-__JjL_Jl ^sJj-JI ~ r j l_i_xJ_J . 4_ljJ_l! j*ji-Jl ^J-A <5J_-- J->0 _5j'j---^ 4-C, \ V " 1 fdj 

4jl_c _Jj^ " t nj j-5cj (^yic V <_!! ^JjlJIj __jLj_jJI (<JL_JI ^j-o L_t_jj-4 ; j Juu La __lr, 

.4____JL_- 4 j 1 . 1 j 1__ l__1jLl>- _^l J----3 
_^-jLL_JI ^_5^L_ul (j_C ^j-i__a 2_j_ij__LjO SjjJ _JJ <ll ■ m II Cjjj i__U_t ^lr ^Lu 
4 j '^jwj-lt _^_iL_JLl aJJt> IjjjJ__j <j\ p _, j lr jLSij t_^j-_aJ!j _ij__^JIj ^jjj—C^Ij 
-jj n 4_*jLi 4jj_aj ^ JL____o 4 1 j i <ij -c_j_*__I _^jJl CjI j i^LjJI ^lr ^_11 4_bL__lil 

- c-1j___ Jl>. _____ 4 jl or j -_jj-L_u __dl JlaI 
(«__ u _ , l I j__ _j__ij .«4__j__il» glJ-L-j t __jl__jL__ :4jjl_4JI 4_*_JI l_3j___- ^<___1 :Sindhind _u--j.-.» (*) 

_jLi-__LjjJ1 ___ ^_j_-L_e_a 4__o__>. __L__j .j-j_*_Jt ^lS_vl <<Ac. ___i -j *_jl___ _]_" _-__ J-tJ LajJS (ji-^l 

^jlI^JI (ci-Jlj uJLLaJlj __L^LjjJI ^yj ____.^_Jl ^«___!1 ^_t l_^_? L^ic l-JJLjj 1 ^c__-'_ t 1 1j__ J-__-_ l____Ij 

.^^_>.^_JLlJ ((JjL-u j-^-^j-* >-*- c - ^j-- 1 - 1 ') (^^ - "' 


mL__I,»1.$ _| M .f 

tc-jl mi^hJIj Jl*U 4 (i < a 4 okil 4j^»__ ^^^L__»1 (jc QJ fl1 i »U jj i^_LjJ| t_jjj 
j^jj . 4_2jL_J1 4 <i UWl *yz Jj-ail? JL>j-<. ^Uaj J--*jV 4_^LuJLl *L_J*J1 JLl>-I _L$__*Jj 
jL£ LoLlaj < h > r\\ l_jLjj_oI_jJ1 4_ljj__J1 4jJJL J-*C m£| jj^-jj Jj-lll ^j^LcJ V njJJj 
J__l l_uL>. j-« Jjj--J1j _•_<• V.VL 1jjJl_>. Juu 1 oj'4 4_la_>u 4 o < nL>. 3jj int ^Lai£Lx<a 
4jioLjjJI L_djL»JL! ^J^-> a fL Ls 4j| im£j_>. _/Lj t*J-iljJ1 j-l-_>1j . L«.j <!.>■ ^=*Lt__i__>.VI 
^^I_i-*____i1 1j1>>-? \y\& ^ji>>ijjJi Jjl__J__/ 4l__£L L_JJjjuj jl£> 4_4_>1jjJLl 

jjjlSj jSLcjj .4_>.j J tn'^1 (_-JLc ^Jjj-joj p$ <^>Ij-cV 4j___jLJLI 4_j_aj_j-Jll ^jLJLI ^jla 

0 j-A Juc .jUcjL 4rt tl>dl 43>H1I 4_«J__j_/| l_-5--u Jl_~. JUljI ^l L__jJ__ J_v 4jL_-U 
j_ojju LjJl>. Laj_1j_ l_j__-JI \jJtt JjW"< i n \ l-_5j___i Lj! _____ JU_1jJ1 ^ « i m 4__x__JI 
j-JL3_j__j1 JLdJj .4a_*jjlj 4_£}jLLa __1c 3jLc mJ:j____j j-« _/1 Ijub jl jjo f___jJL i4-*j^^UI 
Ijj-l^ i Ljj_u__ _>C j_M 4_jjj_C- jJlu CjLo^Lc J LoL_-jl i^j-L-u LcS tjj.gL nll ^LJjJI 

.4jj___»Jl oLaSJIj ^Laj-M (j__; oLJ-L j-_*j jL£ Lo 

L-__Jj iSjL_uu jLajl __La ^ m" < ntl (j-_Li_3JI Ij V" miI (j\-JjL_JI j! l__jj_jlU j-4J 

4 -r (^ll f L_-j_/l <___. j^l «3j mi C )) JJLjJ! 4jJjj _£jJ! 4 i «. n*t jj jJI « jj__-<__)) JJuJI 

1 i <t _i in ?Tt _-_- JL_>J1 4 * j j 4_j_9_j n" , i J| ^_J___JI jLjI JIjj ^j ♦ 4jj m i_ -J I j j luS J Ij 

j*j<Utl Jj^ (j_4 Lj^_Sj LJ.L-C ^s^jumj |*L___-J! I jL-b L)L__j .jtjjj ^jjLsj ^\ 4_cL_JI 

.«^-till jjj-L)) j*a!jJ! 4_o^jJI 4-I_^LlC JL_x1j idlj-i_u Jl_> ^-JLc jryJ-*-Jllj *iLaJL_-J1 
^LoLuaj nif JL_>-5 4j 1* JJulJ! jf ^^Jt t^j mi «11 ^LLoJL) 4jjL__jO i^Ll__-J1 IjLA 3j_-uoj 

■ Ura ^ .1. ^5 VJ f 4t ^ * jjuJI L*_llm(V t ir,i * A ,o .i ( T t Y 

4jj mi«.H Jj__ 4jj____jj_J! jj__JJ1 ^LIall L^jlj 3j_JLl ^jla *LcjG_-_I .(^ * *o *Y . ^ ) 
^!j__-1 Jj_- *jJJ jj i4jjML«J! jj_aJ1 4j_-ajJI oLL_t_>JL Lal j V*i nl J^j-uI ojL^ 

^^JLc 4jj1j SjL^js 4jI jJUj ^jJjkjJt l_jL__>J1 j_vJ tjj-cjJl 4--_o_t>j 4jjj^IiSJVl oL-__*L-JI 
i^gj m..«I1 (j-vL_U! ^-Lc ^minll ^L___J1 (__J9 JUU 4__^_pt_x__JI j1jLcVl L__jl_T JlSj ♦ JL_- J_s 
l__5jj_j*j JjL-JI ^-J- JJL>u C_jL__' I ol"i a 4_ojj_jJI 4_jJL_3_jVl L_ejj__5_j jIjlC^I -WL_>_jj 
4_ljjJ1 l__|j^_>JI C-jl_> .4a_ijj__yi La j_>. j_j__t_*Jlj 4juj_/Lj ^Jl9_/1 4_wL_J1 4j_X_*jVl 
S ^ jL-ujJI (_-JI (ji «i^ll jx L Ju t4jj_JI ^ll-JI j_>._j jj j-_u_J I J 4_uLcJJl 

^<J__j ^ djj LSj J>_iaj j_)T*'*jL__^**l j jl_j___ TU j b t >l_La ( \ \ JJ-jJI JjL_j (*) 
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3j_Lw'_M 5 *i K 1 1 j . « _L_*_j1)) j! « J_*_>Jl uLu») ^-lm L ^ L__JJ! lju_ lJsjjlj 
^ J_V * i ii j t Lj_0 (j\ J) i i <> \-aS$ * l^i "t II £ya ^yJj-M ^Ljljj_M l__Jj__*JI (JJ-O 
^clu CjLVj U iii _*-_ i LjjJ_j j a .._ }L i . 1 / -L_*u! ^ L__JJI j-l^ 1 n 1 1 

1 JL_> j <gt\jj . « _L_*_) I )) ^L__j t_j3j^_StJ Lw*j1 j L^La^Lc. JLJ__>uj L^-^tJjjG 
jjIsj <4_ujjJI (4jjJL«JI) 4-ul < m- kJI JLul^! ^ jjlc ___} L__jI ^L__jJI 
CjL_lLq_»J! ___S jLjjJo ^ J-it -r < «ij ^cJ 4j 1 ^^jJLj . LoLu j **■ flj ^J ^J-jJl 
Jj I iii f .4__Uj__JI ^l JlLJ! LT^ f" { ^ '"J t4_uL.ni -kJI 

__-jj-__-. C__>1_£' Ltj .4 m.jJI (JjLjJI ____} Cj!j rt II f_jJ_j-_J .Jl "( U 

Jj--»-j C-_l_T jj . II <jl__ i4___;i_-eu__JI _>! JUL>U ^JL___L-u_ «JL_*_j!» f.l l-S-Jl 

j_C LjJui-U ^l miU <_ i i iiLJI J-JJLJ ijL_JLl Jj l mi ^lr . m" ( nll ^L__JJI (j-Jj 


4__Jl___]! 5jU ^Jl <__j **\ * *j-_>. 00 -y-3jj <ntl (-lc -^- j ,« <tl 
£+_<____■ Sjj___jM <____ 1 * __!} 1 t mii «Jj->-f (j,J! 00 -~ ji^uSJLl l£j-=*_ 

.(*) \ JL + i + y + r- i*jl_ji 

0 

4_x_»j___ (j^.c jfr <«^L__3- _ L luL___>J1>) j_tj iC-jL( htU ^LiJI ^L___!i L~l 

.c_iL___>JI ___ ^jUj-C t_i__i (^! ^-Js J+____JLi l__-_jj ^sJ 4jJ < ** m -w i^Lc jLauL 
t*lc)> <%__ e>j j j o*J « JuJI ul___-)) ^ ( <iLj 4_ujjJ1 <_jL_JjJL! _,_■ ^L__JI I JJt l_5jjuj 
4j ( JlJI l_)1 hi^ Cj 1 «im _£JL>.lj . JuL^Jl <_jL__>J1)> 4_i , \ <^rtj jJI «L-)l mi*»J1 
4_ll__" Lg-C J+JUJ L^Lq__1j j^Ju 4-1^ jl JLC V__ .4_uL <<■->. jj^J L^~ ~ J-* fc "J 

: JLc I j_J I jl. Tlc I <Lj2_o 4_uL__>Jl _jLjUjJI t Ij^-I <*_j <jl_j • oLJSo 
o <o O i o 

Jiic <jSJ . JL______/_*1 4__»jL____ Ij .A( ^.U jjUI _ya JJLC __JJ 4__L-__»VL 

Lhj O *i j jl li.i<i1 -»J! <. < 1 Wn 4_jJ__<_uj ^L_Ij ! mi n 4jj j__tJ! 4_^L_*JL! 
2ju_>. 4_>.jjlj ^oiCl) 4 m t a 4_*->.j^_____>! ^L__jl ___ 4_uLu_( <____j L+rt_i_5jjj 

(< J J___jJ 1 >) ^-t_! ^L_u_vjVl _tJU_ (____ jl_-JJ __!} \ Cy* jljUC_l j J i « "t\ 

<j5 jjL-oS/L <___jL>J1 ^_ Ij_L_>j . ^j/^^I jJLc _-JJ 4+___j] «jl__c» Lajj_Loj 
i£J\ ...i__L_ll i__lj. <:_.«. II oL_-^l :___ l_jUL>. j? L r -j|j_-« j^ jj-Cl3 j!jl_cVI 

1 JL^J L-LJ->j .4____ . ... i_jL_il j! JL>.lj : 4-t. < «_T< 1 1 « jij_-LtJ!)) JL>.I L^j 4+3 j-a J_j 
^jSJ .DigitS «^L_j VI» 4 Lq Lq ^jjo _____j-_o! Jj-i-C 4_J-C (jL-i ^-4_J1 

. 4jJUjJI 4+>LJl (j-c £j__»jj (jjjJLAJt L*j(j Lj5xj ^J «4_ujJLl))j (( JlojJ 1 )) 
4J_>JLl>3 4L3_jJo j_4___3j ^Lx_>VL l_jL__>J1 ^L_u j+OJ (Jj--1 4 o < n _JL_-> 
4.JI.UI .itl jj.k-JI L_>l JLs-t : jjj-u£JI (j-o _jLcjj*-ae--i <_JjAj ^-JLc J 4" <"J J£- i jja-u_vU 

(jc j+»j 4_tj_Jt 4cj_4^JLI j yL-JLJI 1 jl_) (__ (-IjLJI - ^--jjc)/! J-t-_Vl jl_jj (_-_]! 
(jL_; IjJ .JLil! J j < <« ^JLc . j-HJIj (jaiLi-_ll lu!jl_>j Jj^wl 4JVju jj____tl 
. JJ j_ t .i<tl JiUj ((J_ujlj_^)) V <jL_a t «LIalj j VI (^jl jl_-IjJI ((^-AjjJ!» 

:1j£U — j-u-JI <_--l) (_lu-_JI (J_-J1 ^ ljLi__-L> (*) 

^ovrv 0 00 roTo 


__ic J>jJUI x -^— °J3^^~^~ j-~-J' <j- J J.'«" < 1I J^ 1 J <! 

0 V 1 0 


Ci LubLjJI 


(jj__j_tJ 3jL__ lj-t-i (j\_i-jJl1 ' tjl^O Cjt JLS-jJI -»_-_-. _ys JUjuJI J-J_L_JC, 

jj-_____L)) 1 j o j£Lg-i,fl 4_jJLjJ| 4__lj_xw-*-U Lal . L-Aja, 1>*ii «1 (__jJI _j1jl_»wcJ| 
Jf> ^_l_jV 1 -A->1j L____J 4_jjjjJI 4i_J1 cjjj-*^ -_-jl>. i J_t____H ^__-u1 (-_3 4__ij u<4_uj_J| 
<j__, j___j^ {j____k] ^/U... t [ciJS] ,[« n.r.;] Y/1 :4i jj ,,.<«<>,■ 

j ,nf Jl_>1 cj_>.J \ ^ /) ^[(jjjL^S-! 4j}_i] 0 /X JiU» i3j__>.j_>- SjL-ju Lkj_j_c. 

-_-> t 4jj i U CjL-c-CJI w ^ L t <tO 4_ul igrstl Cj\ i\ o »tt ^lj-^j tjc_u (jL£ t Lu-_ul 

:4_u^l Jl_-1j_-JI jL__c_M 


— + 


__>._- > J> 1 _ ^ __1^ 

J(-_J _5 L_J J __t * J <_-J 

J 1 


IIlaj t ^ * ^tl c_jL--__>JI ^ltx;t (jL-jiJI cr »-.<-->yi l-jI id^tl ^Lfc_j jll->5 jl__Jj 

J___-__JlJ1 * ^ < LaLoj 4JL__ ^LuLj-__uVI ^uj L_juL_>- £j-t- 4j1 rtj V 

JuJl_v ^L__u dil.y ■ <■! ^-Jl ^jl <j£_Ji j-* Vl * i.itt ^llnitl -_~ 4_jJ_ 3ju_>JI 

4|j.j « Ti (jjh ^j_.jJLj . Jj___It1 (^jlI^JI ^L___J-I1 l_JJj ^-Ja Lcu t4_j__jL-_i j-« tlju J--H 

.(j£Jl_-_> l-jI < „~>c£ lj-u-va J1j-J -* ^ '0? <*L»Q vUi-*Jl ^ Jul (____ _j_j_L_jj 
4_uj_jJ1 ^l__jVL 3jsl___ __ o i nj Lo Jj\___>j 4_l_lj_T 4_j__ __" 4_>.jJu Juu l__}j_jlj ^ej 

. jj-^JI (-11 (jjol.nll oj-UjJll U e--l (*l^jVl ^j . <_*!>L__i)M ^cJLlJI ^-Jj 

l__l-____uS/ I 4__i-l_b j-Jj--_u ^---5 Jul^JI ^jL-i-- ^L_ij_?l d-JL-^J 3jL_-_jI Jjl CjJjj Jl__j 

. ^ "\YY 4 < ( n Ljj__j ^__)ji_ j_-s Severus Sebokht Ci^iim L>-JLHi-- u 

jl Julj ^-j- (JjjL-- (_$Jl1I (^- A1V jstj C.) (j-^jjl J->Jl ^-j-uJ^ j_) Jl-*v_-_jQ j j"tjj 

4j_IL_)J t(j5_JL_4JI c-il i n -kJI j-c <_.-j_xj yq 1 1 (i-a ^JLc Jjf (jj-j._JLl 4___oL>JI ^-Lf 
4--JJL 4_ J q-_vj__Lo <_. (" *s 4_jl_)j 1 4J_4 ^Jb LujJ (j__J t Jj n n ^ 4_uj tJL m >Jl 

^_l.\ V - t dl jL_Sj . ( -_4jjlj_->JI -_j Lj_CJ 4_juj__>- o__j^_>-j_j L-4-1 ^ju 4_j-Lu^Ul 
Alchorismi j! Algorismi 3jj-u_Jt (_.___- (j^jjlj--*- 1 ! ^---^ 4__l1j3>UI oLq_>j__JI 

?_IU r^>t, j_i__>LjlJ,I Lj j j-t-j Jjl-AJL jL_>.jt _;jJI j_A <- i7\tl _»JL_b (jja 4ujAj ^--3 


SjoUijiUI 6 jLcCcll _-9 ^—>'.qI|j 


_-J1 jsj—*j L*jj (j-Ul oll-jU >»U djiA _ya .Algorithm «4 j fljjlj-_>J1)) 

JL_L__t <jt ((^JU^Jl ujl << t >J1» ^jjljJtU Jjj n n U _-JjV1 4_u_jj>U1 4_j*_____Jt 
l_U j JUu j mm >1 La (j_ajj V __-«jjlj_»JI L-Jjjl _-_J1 _-)Lu_>J1 JijJoj ^L_j^?1 

.({^juL^Jl <_j1 < m>J1)) ^__ul co_ __-**}--__< V I ^cJL_J1 ____ 
3j--"-U U-&1jl_vJ i^_3j>_J ^M^y 1 ^JLjJI ____ j iVmI 

4-uj-_J1 ^L__jVl j-j}L__ ^ 4-L_aj-jJLl fL_ijVl l_uL__j .__>jJU1 ___- _£j-__.Vlj 
>yi t j__i {j\ VI ,0 jn^ U j^jJI \ .A .V ^ ,0 .£ t Y i Y .1 :4_JL_-JI 

JL-___- 4-_uj_.».U ^L-j _M L-l . 4 Miiii j-ojJlU ( • ) 4____U_- <j -M L* j <i f t, TlN J 
•Lr^J 1 i{ ^rtj-*^ ' {*L_ijVl » ^___L l_jjJlJI ____ _jVl l__jjlj <_--J1 --L-J <_-JJ --Jjj-LaJ 

1 ,2,3,4,5,6, 7,8,9,0 

^_L_s1j-»1 (jj JL_V_-.| __Jl _£JL_£_I __jl < <i >J1 _-__ AJJJ*V-U (JOJ IrO i!1 ^-Jl__| (_£j-*J 
4 j_3 jJj_Cj ij- ^OY/^OY JJjLu j__L_~0 _-_- t rt mm *C1 JL_ (jL^J *<j ' -^J^ 
Jj i(_^j__w 1 4_-J_ul _ya ___5jLlxu ^L___J1 L__JJII (_£jj! t___t_-. i<-__Oj 3jl <j <n £jjl__jJ1 
c<J_jlJI _-Jl Jjuoj 4_jV L_JJj t j_j__>J1j jjjJI ^ljL-r: <„\ ^J^LJ 4JjJl_-j JjL- <_jJ 
£j_o 4 <ij n >. 4-_uJ__j __J__i-<j dj___j j! _- i <*n>- ^jJL) 3 j j-<i 1 1 4Ju_a__ _-J_- ___o}L-_iyi 
L____jI _j o < «J _;__* _;j <il < «U _*l o i ii La-i «_£JL_£_I luI < n >J1» _;L__ (<J j-oj ijL-iJl 

.((jLjJlII L-jl i <!■>-)) 

(__iieJJ1 jl ( j - j m i -> J1 JJ-LI1 (j-L- jLa-iJi j-a 4 n j ^ j 4__La Jd ( ^nJ ^.tl jJuj 
l-jLJU-C Cj J ^Ti r . Ij .4 irjL j| (^jul-o r<u--) ^j-^J 4_ii__ _____C_jj t L gj.Tt < .l U 

dju_i_T ^_l__jVl <"<U>» < In < njJl 4 tj.tU _jS/ i_^j-_>.| J-^JJ (^LiJijl J-*-<* 4-1 ' "**J1 

-r j.i >> j-llj . L-jLil ■ ,,>J1 *Jj-_»4 4 j,1 o r JljJo j_5i_l_Jl ^^Lc __-u__«_L_-J (— > j -r ) I JL_v 
:__Jb 4 j i <iL_-i| 4-ojI i i) >. CjI jl^r __j^L_u 4__La1 ujj-ju-u l__j__u 1 j\ <t f ^Ll_uJI 1 j__> 

. 4-Ltjjj-j JJJl>- ^lj_j-___-lj 4 «i < n^Tlj c_jj_t__JI 

^j—a JjVl t«____j-JI oj-SL <^j , -_j] _jb-i-t Tl jj-ojj 0l£ x YY£ cu j __J 

: 1 j-L_ [jjVl JiJuJI (>o ^j_-.V1 ^jJI c.^u ^.jljJl jJL-t.ll 

YY_ 

olY 

_____ j^J__jj *(_)L_-.I) V f<j (ujIj miT j 1 (oLUj 0 ^-i. L__Lj Y uJj-us f«_u 

: l_-_u_ i _$j-i-Vl Jjc-a J_-u 3j_>.1jJI tCiijUtH dJL-b ^uLu C-___J1 


w-m uayy_ \om 


0"lV 0"W 0"W 

. jr^_iJI __JI S_L_-1j (<jL~_) 4_jJj-<« £Jj? J_____Vl jUoMI q\ J)l\ J_i__}L 

: U3^ii V 1 |CJ 0 1x.Lj c_j j t^ij^ Y ^J9jH 4 i . dllLj 

UUU UWYi U-Ui W*m 

0"\V 0"W 0"W o"w 

.(j-_*jJl (jyJI 3j_>-lj (4_Li-) 4_oj_<j Jo < <iS/l j t*> ■ iill ^lj^ Ijj^- lj 
•Oi^J) V ^cj 1 ^cj 0 a JJ^i 4->j - cr^! 4 imi.lIL> 

UV"lAi Uriii UUii 


0"W OW OW 
UrVU ^ 

JL__ VI t 4jbjL->JI 4__ujJ__U LaLu 4_jU-4 4-SjjIaj ^j->o 4 o m <itl 4.jU f ___>_-" 
5 ^ i .i nlt 4 jU r *lj_>4 ^Lul tJ-UI Jj; <(■ (____. .^LilLI 3_j>JL I J o r Sj^-uaJI 
:IjXa4^L_JLI c_,LU_JI ^_l_j c_*_JI <>- j^I-j VYA jjuull ^ _ji__J 

r 

^ <U£ = VYA x V mwi 

YYA 

ro 

(Uo^ ^ Hi • = 0 x YYA -jj_>l) Uo<\V1 ^ 

YYA 

ro"^ 

(YUV {y> U*U = *\ x YYA^jI-l) YUV"\ M 

YYA 

ro"iv 

(YYM ^ YYM = V x YYA £jJ->l) YYV\ 

YY<U 

.jL jjjj VolV ^jL_j -_*____!! £jL>- * * 


jLuoLLwUI 5 jLiaaII __9 £im_*'iqI1$ pglaJI 


Vjl _-JL*J1 ^1«-2j 4_ijl_uP ^lj-st-L-il __* j 1 U U jL-" 1_l Lo 4_L>. 

£jj jf f^jJL <L^L__->Ji 4_>,U-«J1 ^ij->-i *J-U '-A_jJ ♦ ( jr}-*_JI LjU ^\oq\ <_-]! 

torroj/ _.l_jV :jmi _-!_. •j--/- t i <>- ^j- 1 * 

(ol jjulIJ -_j^ ^a?) = V x V 

V 

(U,YxY) VY0 < 0 ^ ro 

1*\ 

V 

u 

(YO = 0 x 0 t V* = U x 0) 

vo 

VYo M 

V» 
Yo 

(J-Ul IjLA otj__J-JI _J-_ J1j_J*J ^j) V0 (JjL-_j OlYO j_L>-.\ 
jj mi^ 1 1 ^JuJrTi r,ul 4j 1 ____> ^.t -j Jl_JL_ j _* \ uL_> ___} 4 iij ii ^ ^Jt \ JjlJ 

* L_>. ^ jJI ^--iL-JJ l_i_jjJ_ j ^ c, ^u>- ^c^-ulj ^LST jl£__j| j-Aj t4jj.u_.ttl 

jj____xJ1 4 j o A>] -*j___jj miL-CJI l_Jj_5 I \ <y m *_>iJ-- 4 .-a.4_~ ^-J I j r>7 i _»JL*j 

j_j V _* I ^jLa t^yMij^ jlaj-H 0-° ^L__j >__*«______ j-__-*f j_*_j ^-Lc 4jj mi +.H 

4_lLw ___) _j_>j_U ^c!_jJ1 ^-icl 4__>j-__ ___. J__4-U 4-Jj miT 0.5-__ ^Jl=-_-_-1 
j j j o "t _____ L_J! I 3 , j"l ^r-jJI 4 — _jjJ_J1 ^j—o J — ______ I ____j t _.__>. _M 

jl < rtl" V a _j jJ_) _ 5*Lii_™ _ 4_-jl__£> LaJuLc J J—jJ I « _£j Mi,t Tl tj >Jl 

^j—acJJ >^ VII ._ j. <t_» 1 I j.j r, Jj___>. (3 J . < ■ r \ jl) ,_ j <i r, ___) 4^j____-j 

. _ JL-J1 _ya -r j*r r^ttl 

lj_3 JL__J (j* *\, M {\ __j1jL_»Jl JJ JL-OJ i4JJL_JLl _--5 Jol J--J _)jj _ya i^y-LcJ 
oljL_a_>. _j_-> 3_-______4 2*» JLiJ-C. ^J A>1 - J_j_>. JJJ ~c_4jU J) l» **i J 1-4, j.^ LJL_. 

jl jl__Vi J_J _ j ... i 4_^L___>JI __>LJ.<utU JjI jJI JjLrJLii t 4__jr t a 


4_jL1___J j" intlj ^gj mi »11 I^rysl tVJl Jl Ot"!, .il J iJJ i .XII J 4___J______] | 

_— 1-- 2l_l-U^j>*j oLii*- Jj^J t4 j t jjj_ Jl jjJ__>J1 £lj_i____tj i 1 o 4 1_Laj 
4_%_uj 4jj__ ^Lt__ /ya Lj^>- 1 J!_4J <(4 j j nii tl c.L___l! jIjlc _1 

♦ 4_j__4j4___ _M 3jL___>J! *-L___ _ya 4 i °iL*-" a Jl j y \ j__uj_j _)l__uL) djjlaj 
4_L__ _-Jtj->. _l _L*j ___ (jjLj i_)L-l _>-i jL__j_' _-C_Xj __-__jl__ ^---oLjj ^JL-j 
1 «Vnt l__j_C 4.U]j t 4_j_j_ij___jJ I jjJL_>Jt £lj__*____-_ i ni^ j Jjl ^ * • * 
jJL__>Jtj -__>1jJ1 jJl_>J| ^Ij V *t tn\ j)j__l_j t jjJ__>JI __l_ __M — al * -o 

J-l i...U _»j__ l__jj ^jJI j_k (^- M YV c_) ^L_j__>JI j o r _>_J *__!___ _1 

. I j-r^j ) a 1 <j <itVij 

f_u-l ^.jJI t_iL__>J1 fJ_. £jj-- J--1 (jljLC-M 4_jj-__u) «jJuJI ^JuC» _)__' 

__L_*jjJLl 4___jIjjlj L___jjj L_-L_ujI JL__>JI Ijla J__j_ijlj Ljjj o 1 1 (i 11 L_^j 

j-a- inTI ^ jtr _____5e_a __9 ^ J Vi , <■ 1 ^-Aj i4jL___lLI _1j_c_Mj 4jj_____J! 
CjI _ 5jj . tt CjI tjjJLLS- + 3 _j » mi 1 1 __Jj ^l j o j >Jl _>_- Ujlj l p j y m 1 1 j 

L_jl3 J__j l_^__jl_3 <__]! f LajVl ^j «l -r a _)L) j_j_4_U 4 j o __i__j| 4_____i 
__L_ ^-JLill J_L_J1 _>>a -e___u L£ i LjjJ__ j| L___ I j! L jj__c __-j_- ^ !j__ 

: JL_11 J j i i i i 


) Y 

w 

> • 




n 


u 


_7j_>_- -_jj_4 : T _ T JSLuJ I 


<Lu>ULuUI SjLaaJI SoM^JIg p^JLoJI 

^jjiIj^ (j:jLui-j Lcajl-v? jjL^ I jj ^jLLstiLa 1 o <jjjjL*J JL_u^ 

:YA£ j YY- objjJI c-UjJlla (J-Ija) 
> + Y + £ + V> + UY = YY* 
\+Y + £ + 0+ U + n+ Y*+YY + ££ + 00+U* =YA£ 
. YY* Jjal^c £JI ...i )) • l <i.m iYA£ J-^ij-c <_--* ^JJ .... \ £Y <_>___ 

4_-ul , >. l-jL-JIj. Jj1->-J ^--tj 4jJJ-tlj CjL__>LjlJI 0_XJ_ «LuJjJ co! ju-j 

jjl^jJLJ j_j_>J! ^__9 i^yjj-C c__Jj-o ^Jl_5| ^^JJ 1 5~>J I ^^-i-uj-^ <jj JL4----4 t rtn^ 
jjSLoj V (jLjj \ q\ " 4K jl .((4jjLSJLI J j-a_>JI c-jj 111% j ft-«w %U L-J-~-->>> 

(JjLaLcjJI Lc-^j * ' * * j A ^4 JaLST 4__>»j Ju j Lc_.-b 1 j t o^jj.j^a ^j-SJ i 1 4 $~tQ -v.jj 
:4_u_uL-jf Cj^jLla _____ _-Jj JjL-uII Jlj-o-l (j^c- 3j-cL--ll 

~ L>" ! (Y) -3- = ^ t (Y) (j_i L_J = ^ ! ( > ) 

(J_- L_> = _% + ^ 1 (0) = ^jm L-J + ^JUl I (£) 

^O" 5 = -3- + (J-i L-J (1) 

1 ■ * L_jLii-| « 4_L LLo »j «j_i_v» _>*_*___!! (jn_^_l______i,l _y» J_C __ljj__j l__L_7_j 

4JjL-JI ^jJo ^j. JJJL_>J| Jj_J _-Jj-*1 4 oKH (^-J-AJ 4 Lo^-4J_CJ v jiw^ _J_jJ_£> 


: 1 cjL__JI lJ-IJJ.! i*>.jJ (jt Julj 4j)_|i>jVLi ^J-aJ' __Jj i^^a 4jUj>J! dJLA (*) 

The Book of sumrnary concerning calculating by transposition and reduction. 


£jj_.l JUS_L_I :f - T JS__JI 


:<jL_t Ij_L_.j 

\ y _ ^ y = i * + ^ n . *\ 

^ n + ^ Y = \ Y + V + ^ 1 __]! >j-?JLj J>*-u 
:4J_L_1L_ . 4J_L_U (j^jl» ^Liill! j>jj_>J1 _ij__ «4_jL_iLj)) jl___ljj 

^ n = VY + ^ i 
: j__aJ - ^yLc (j^J-jJcJI 4 o t .i n 1 1 glrn m Tt 
^ \ - )A + ^ 

Ja-OJ 1 A i L- JL_- __]} I »ft*il^ a ij— «I L_ ^Jl-u Jjy*J_____i! _rU 4_L_ol__II ^ 
iL_j__u Llj-O L*_j .4j_b_U ^!>^ c___i_™ 4j_<__JL) ^jLajLir" mU ^l__L__*__ll 

Jj-U-I _>-__*J ^jlj J x C _ 9 il__b !^fl, 1 V*l < »*l ___!! 4ojL*Li_t L_3jj_-. (jj_____U ^Jpg 1 1 <lj 

«JU» 4_J___ .e_JjljJJ 3j___- J_L__4 4_>JL_4 4jjl_t_jl o^LaL-JI ^^«Ja j^l>J! 
4Jj)fl ?AI 4a____l <____ Jj_J }L__! __j.j______I [Capital Ljsj_- l__JJJJ L^^jj] 


.<<j_JL>J1)) JjLi-a j-Ja 1 £Jj-* (jyisu -JJj Juu Lau/tl ,<__ /5 ^U-Ltl CjVjL_JL| <__J!_ 

j-jj>* ^-Jaj . Jj4_>JLi _ 1 3*h j <__a jJLLaJLI « L ioiCH ____.. Jjull c_^Jl*-_---j1 <<*__-__» 2Lci_j 

JiU-J t4 <ifc**-*ll lg« h^i L__uT 3jj_CjJ.I C . oJ ! L_)V_Lxll ___. 1^1 jJt ^^-^jjlj-^J! 

4-X-_j__-J J_JjJLi J^L-* J-~> 4-jI_> Jj____-_u_~i <L>.[,f »4 t <(jjL>Ji))J iJJjJl 4->»1.ij-4 t « JU1» 

,4jJJjJI «J_uVi j_<a t\ <i tn\\ 4_JL__II ^c-j-Jl jU/imiI r<u .3jL>. jJI 

cjL>1U<M,1 L~j V , _,o -tL»l__* 4 i« njj __jVjL_«JL >L_v ^jjl ^->JI ^jJ- 

0_>-L__jI ^JlS ^j ijjj_>Jl £lj_-__l___V JlcIj__ L_j1 iVL dM__t 3jj_>jJLi 4a______J1 

:4j_LiIi <JL_JL1 J^c-ic . 4j J Ju_ (j__iljJj 4_j_juJLi_b 


(J_J 1 T ^ 

4jj-l>J1 CjL_j___JI j-J-x_>» ____ Ljj_oj * ^j_>-Vl 4J!uo^i <jjO JLjJL_J1 -_4 3 _} j_v jjo 
^__oj-j __ i i^ll J_>Ji O^S-U . (> _J___jjJi jj_u_j_J1 (jjC 4-_JJJLl 4jjjjj V I j 4_ijj_-Jl 

4 L__j____ JjU **( i» 6 £_L_> Jf> JjJ-> ^-L- f<___J_J t<-J tjj-u 4_-_J_U__> JjL £-Jj — « 

4_>-l iri 41 JJ SL*J _d_JjUJ . 1 ^ f jL-A__>l JjJ-> L_jL_-Jj-XU _)L_ijVt J^A - r . n JJ 

_>jfl Jfb 4__v ______-) j i_>-V -~ J J i <\ 4 J__" 4 >»l iii dj t (j_/ ^ ( (i j*jJ1 J— JjJLl 

:____> J-Jj-*JJ 4jKll 4->-l ■ ,iX\ (jjSLjj . Y ( lZ. ) 3j_jj___JI l_jL-_jjJLI 


(f )*i+c-(f ) XL + 


^j-* J . V^ _£jL_aJ ^JJLJ Lc__> 1_L_bj i(j-o ^ • + Y (j_o Lc__-J _)*_/j^M _)tjL>J1 
4 i \ t's> JjJo i j # )J t*M = V0 + V \ ^j—b j—JjJLl 4— >.1- Mi ,a jLj_ 

.(V . Y J^_-_J! J-J---I) V = ^ jjl E i_i_,j i( Y ) x r + a- = A 

i^-Jj L_« ^LSo J_>Ji Ll. a .4_Jb jl___>JI 4-jj j -*JI jj-_4jJI ^Ljl, ,i,mL 

: 4-J LU 1 cj Ij_I___>J I j__»o f^u v = j- + (j_u 


Y (T) xi + - = V (i) xt + (T) 


i / - v l > ^ 

r (T) xi+ ° = Y (T xY + ^) 


1 ' v i 

Y (T) xi + ^ 4 xY + 


-^- _ Y ( -y ) + ^ |/ = (j_- :_j5 

^ 3 X\ = ^^JjL-JI JLJLl (_£ij 


r = o _ ro + |/ = ^ &\ 


i_jLl_oUjJI 


:4jjL_4J LJL>. LJ -iajjjJLl ^LJI J>JI __J_JL JjLu SljLJLl 


_ V 


Y / ■ 

= jj_ : j_bj 


t Y 

. )X _ j__j j-OH jj^-l (J--C.T (_g-sjL_JI JLJLl Ijla ___ <^jj1j_-JI _>SJ 

CuL£ J-jl rntl _)_* (J-ujJ i Jj_o__-_-_]l »(jy mi 1 J-*Jl CjIjU^ ^JL__J _)j_jI 

JjJLJI ____ 1_J_-__i_4 (j^jj i k ,j,| -Jl _;jL_J! _)V _y£Jj il__j__J__>. ___> 4lt <<- 

. 4jju_>- JjL-JL 4-^JU^JI 

*j_?Jl 4_a_>.j_b Robert of Chester (jj" ,mmJI cjjjjj ^-L_ ^ )\ i o ^Lc <___ 
Liber algebrae et j! _____ c__>_ 4 j) jlMJI ^JJ e-^jjlj .AJI <_j ______' <j-o Jj_M 

(__JI Algebra «j_j-_>JI>> 4 <.K JLo-ul <jL_> JL>Jl 4___j_j___j ^u <_hoj ialmucabala 

.2lujjV| oLil! 

L_) ^Lst__ J-d_£ j-»t (Jj____ll ^JL-JI j-^t- 1 3j-J_t___3 3j___j __jojjlj_>Jl Jlajj 

4 ^ CjLal^ i iij j1j__L (^-JjJJI j_j_>J I j_j_Jc_j <___ L fl a lj_uG ^ °vT • ^_J1 j_>. 
4__j_4_a_A J_v J___ ._-.i.J^tl ___*_JI ___ 4JL___ dbt (__J1 L^Jj_- ___Jl 4jjJ___J 
__J1 (_^_J3 J-j1 m i a (jIbLjj t4jj ^ t a — j! j <i *S (j<i o ■_ ____ _Jj_l_>_ ___*__-»_« 

Jiolj <4 j* jjj u _jVjL-<s (__Jj L^lj__>.! Juu _>SJj * __-_,! CjL-jj CjL Cj^jIjw 

. J j-L*__ (4_u___j j_j__ j <^L<a_— _ CjLu.} 
CjLjJjI! CjLq_>-j-j (jja 3jLjJ_>- L_jJo j_j__>JI ___ (j_>Lt____=_ _*! J_bf ^Jjlj 

___ _>_L_ _; jJI i«(_;jl jul_J1 ^jjI» (<u-uLj __9jj-_ti1 {cJLlJI j__ 1ju_-_ .4___ljj_c _*! 
*Lo_<__J1 cjLaSJI 4jjJ__j (j-j-Lj jl_ t^j^LI! j___L_J! jj__JI Jj _M l_____J1 
4_~I__J1 3lj_M 2L^jj-_>JLl cjUstl ^ya <_>_ j-jj jj ^j i (_jL__* "e_j_i__»tj *4__jL__ 4jLuu 
4J_L_JL1 (f ^Y^ jt VH cjjoj-iJl ji t-y jjf J_- j____ ij-^JL^ U- ^oH 

i^j___| 4__j__-L (j-o . 4 \ U j^-_>JL I ^jJ_-_J1 4j^-__j 3jL_cL__t_AJ V (j_ u = I + ^ 
^j__wj (__J1 dJUJLC 4 j ,mJ irt JjL__4 Jlj_li~V (j-_Lu_*l SjUJU>Jl 4jjJ__J1 C_jjJL_ 
^jj _)-u_>Jt jjLJI ^^Lj_u_JI U"; , ,.1 t L_u1 . 4_lL_» j j_it_<5 c-j U a 4____-1jj 4_j___j Ju__ 
j-o JjsLuj jlj i4_uljJ1 4_>.jjJ1 (j-o 4Jjl_i_4 Jjcj _)l ^ j____cj Cj) p^_t1 

j_4__ JL_:1 ___ 4jjj j ^L*J1 jjJ__J1 j-Lj .4___™L>JI 4_>-jjJ1 _>_o 4-_oL>. 4JjL*_4 


<LudULujUI SjliAaJI &»> \'iqM9 p^JLaJl 


^Jajjl^ 4JLHJUI 4_j>jjJI >■ o^LJtl oVL_>. j-j-^ o-J-L ^jJl ^L-JJI 

L__L_> J-/*-* fj <3j,,._l'jUj 4jj^tl ^aIj^J! ^j-t j -^j-i^jt j ^aj ,d Tijt* \ 

J3L- ^jjL-OJ <LLc.Ue3J.J-ui ^ J-JLJ -»j1j-__l ^ya ^CCjJl ^jr-C t^j^-ljjjj ^G-dJj-LaJi 

Jtjj V oJLSLa cl^UuJI JjLJ! L«l .aJULUI o_« ^VoUa 4j>^ 

. Jj|jVl j_l_>J1 ^LJLc oLl < n-*. tfj,*.u i-a4 

L£j--->J £j>-- (Ji ^Ji ^Jt \ <. < 1 L_Jj-__jJi ^--JJ ((3 L-jJu^Jl fJ_C» Jsol 

t«(_^JUi-_1 Jj____>f» 4____L>-J i<U_3Jj_tVl JLv__^i <Ll_^JJ jjj-l-» (J-C tOLj-^LjJJ 

_-_£! 4jl JL_Jij 4La__wj_Ji 2»j_l__ Cii lj . 4jJU-$J1 L__jL_> JL__J1 -_-t_^L__j- JjL>. <j-AJ 

^j-u^LJi t jj__Ul <__!! j_u_jL»J1 J^-SJI _j-a) ^Jjui 4jj>.j_jo __£j}LlU ^__uL__Jl ^jj-oJl 
i M^ Luaj 4_<__>.j_JJ JLi_cS/i j-j-J- L_l3_jjjj L^JMi- (_£j_>. (o^_>>LJJ j-____c 

l_>u^U (J-/jjJjJjj ij (j-jJuiill JLu-1 2> jjL_ I q\ {jji ^cCjJl ^-U^ . LgjJjj__ajj 

<jt I j n 4*0 ^J ^j-j-JI ^LJjJ! C)\ * J^*-^--iij j-f-3>JI -->• j-L; Lolj_L>.l I jJU 
V j_«JI .LJjJI ^jla liUJ^ .oVLJI _>--*J __a L»_^j_i_uj Jj i(C^_*_l__ 

_>jl__ ^cj_xcl <_< ut uj i4_jjJaJjl 4___yJ_l^JI JLae-« ^i. ->J_9 oLJ ^ < «I 
j-J-LJi o>---i) (JLH>^ij (_*>fc?^li) (cS^W-i j--«L_JI u>---i) l_fj-*>>-l cr^! 
j_j____ajj (__p}LJJ jL-uc ^^L>Jl Jj_>-JI) ^L_->J1 j-*-cj (AmJI d^ij '(cS^^W^ 
^JI ^Vj_a JL-lcI e<.g.-v.jj jJJ . (^j^LII j-J-lc l_JL_JI oj-^t) .^^jLJI o^-JI 

j_J_-1j) ^jyh lIjj-^I.. ^jjJI 4_uj_jJi l_jL_JJJ,( ^ ^c_x-_>lj L_b jJ Ij ,4jj__uJij 4_jJLjj_>UI 

-4-ujjj^I 4 j t_r^J ^iaj-u^ll j j ( ^> 1 1 1 

^jj^ jit_> I 4jjJa_Ji 4____j JJgJI j.u t." i(_j5j-_>. I 4_p-U ^jjc 
4_u^_-Vl jli (^JLJI ^_-_o__J1 j-LjI) L-jtli-lII l-jI.o. j-_i. ,oLi-_lJij ^jJjJI LJl_*_-4 

( 3_lL__3j . 4jjJ_oJ1 4j_oju^Jt ^JaJ LIjlUI j>jj_>j->- ^ j -u ->.j LULJl ^JjJ 4 _iM,L-uVt 

^ 4jjj_jJI 4___jJ___^J1 (jjln* L*_fi t j_jj>J!j oLj-ua_J1 4 j ( ,ij ^TI jrL-blj-jJI 

cjji_Uj 4_jui ^1 jj_.su 4_jl-.L_-. i ^j-olj^l 4_>.i 1 11 oj 4 MjJjj-JtJl oL___jL__J1 

'4.U-U 4_L__-/J-I-b 3Ll_JU jl j^j-LmA (^? Joitj ( , (t <^ > j j . ^jr-t^ 

,4jjJ__jJI 4__- .\ ^1 1 ^J-c 5 juc 1 1 1! 4 <_J1 ^L-jtj V ^-SLul-iL j -a <^____j__j-> (-«jJ^jj j I 

L__kj__> ( f1l^) («SJ L-jLSJl 1 Ju4> (j-O 3j-L_>. Vl Jj-_L_=-__J1 ^jySi 4-_l___j___5 LJ ^L-J L_fllJ___uJ 


Gi L-bbjJI 


Jl <a cr ___.|j_ r 1 -rm a Cj^Lse-j. ____t 4__ul iVtVI 4 ,,„.^11 Cj Lj U \ r.5 <U 

___ oUr 4 j o <hf jls u ' 'flt1 j irw ttl <jj 1 1 <i >■ .4 j^ i Ijj, 1 j fltl 

«4 iii, t 4 «K j! 4_>-jjJ Engineering (2LJL_-J1) 4 j nj jU"t1 4 ti^TI (jj_Lua 

«4jJ Uft1 4 cuJli^JI ^ Ir » <____; (U il *3 JjL-l! ^ J V " i m** Ju--_Vl C_-L__i <_--J1 

*L_uju-$J1 ^-it-u 4jLjl>JI 4_jjjjJI 4J-JI <___ _oLc ^jLiel4-u3 <-«-r \tf>\ .Geometry 
U^ a ..jt .5 l ...[*, A j j ^ 5 . ~ , „" , U~_.tt f j . ..* ^jjkj iEngineering 4 j *i j jU*itl 

L_aj_j>oj L_L>u1 (jj-SLu L^j-* _>£Jj ((J-ujJJIj _)--j.<i,t11 M-CJ— 1j. \tna L_&jL__cL 
4 inj (jj i>Lj_4 <»1j i ntl ^.ic jrUJL>JLlj ^IjL-lJI t j_-Jj_l_--J1 *L-L-JI (J_U La_c 

<j? 1 * ■ U ^_j_3c_i^ iApplied science « c ___t_uLi__j ,<JLc» Engineering 4 jSjjUltl 
^yliu _* Iju* <j__LI iScience ^jL-JIj cjLi^LjJI ^j— V> . 4jn jjU"t1 4 ,„,.1^11 

3jUJ_C OljL_^-4 L_JLi_5__- t 4-J.rJjtJ I Cjl V"l| L__LLjJ Jjj I Ul Jj_%_jO 4Jol ( ii n L^j! 

iEngineering structures 4, jmj <a> c_LL___1j c.1 jj*\h jlj-jmijj rtM* *^"t 4_^jV 
.Theoretical science 4jjU*J1 ^jLJL l$l ii-_> V c-ljL^JLl l_I_j <j-uuj 
Practical geometry 4 jl «.Jl 4 ,» i^tl ^l r L_-_j1j_>. u- 4 s-^W- ------ 

jj--l j rttl ^Ji-. JJ-J *L-»J-— C_Lcj_-_j-*J (jl t*M I fl J 4 4jj_^_i_u_) 4jl_« J-oLuJI (j£*j V 

JjVl :pl j «< * L_J (jj-L <j? (jSLoj [4_uju-J1 «4->-Ln a» 4_^J_C__ .Measurement 
■& . .. ,a c-1 j)rt" ^LjJIj t [jLuVl 4__uM_i] 4 o .„ ^JI Jl5LiVlj ^jU.i. H ^L_j___) 
^-jL-JI (_-Jutil Lat O^T^l^ JjVl ^'it-ll j i,:.-^ _i_j__- u j .Surveying ^...-olj^l 

«4-_>-l miU» JL-cl-C I CjLj__L-*__/G (jl . j_i__L«JI J_c_a___JI (^-i. 4 "i mi ^iLl (j__>j_-u l__-j i m 4 

L^_«j_%->.j Jl_L-_Vl oL_>.L_u-4 l-jI m"»J ji__1j__)j t4j, \iQ o" cj _____>. ^Lo _>__L__. ^u-____j 
.4 jlo r cj 1 j____>. j ^jjjLcj (__J1 LL__vl ^ !_____> VL * L^-oJLc 3_ij__>.j!1 Jl j___Vl ^c-~tj 

(oVj_-Jti1) inll 4_iJ ^JjJ (jSu fd l_jj_aJI jt ^-JLc 4_-u-J Jlj__-L_J1 l , ^j] 

. [cjLJSLj L^JLST (j-jL-aJI Jlc1j_3 (jc jjjtjJI ^cuj (jl-J t4-Li>>LjJl 


:3jU J-uIu 4j.M() oLL___^UI (!) 

.«4_— L_u_4» ^rllima lJijj-ju - ^ 

L_^____j_Lc_t_UJ L_^-__-jL__>JJ 1 (j "l r"t a1_Lc 4jJ IU 11 4 J i ii, 1 <fltl JLSLt_uVl ^"J LU _ Y 

. lj~-<g <a I ii j m ^i" 

. f<u1 JJ_ (___£) -4_L-L__ JJ *LuL!-J1 (j-aLSJI Cj| JL>.J L___Jj__U _ V 


:ol ui-k II js.\ j_i (o) 

:( Lfci__- 3_i JI>bYlj) 4->j_La__.l ^intl - I 

4j_*i ie__ij____il (j^Jtil *(__-i-il 4_L_ti t J - <U" miI I i£-JjJJ) ^L__>_M ___La__Lj - ^ 

•( 5 jjL <jjI^j ^>L_bt ^Lj iL-Sj^-ill 
4_-uL_3 i ^}L__s_ , 1 4_iJ__5t_4 tt j*-_L___Jl 4jjLx_^La ^^t____Vl -ujL____L«) ol_tl__4 - V 

•(\_il>M ^j-a-U i4jjtjJI SjU- *4jj1jJ1 
. -uJ____La j-lcj 4 qlVu-> : ( LljjJlj ,^Vt 5 jh ii__') oLi__^ _ V 

4-3-1 , ..U J t>Uj ^e-a :£_____- l4jL_£___ <2>J--1 J < (Nr_j) 5 j_1_ ^ 3 %U_> i3 - i 

.(-_L__J1 cjlj 

:( L^Lc 3_i>>*>U J1j___>V1j C>Ls-Lu_ttj) 2U-_u-*ttt JLSu_iVt - II 

t 4,LlV.,ntl Sjl*c._M iSUjjJll Sjl-____M <JjU1j ^^j^l iL £j>L__!l) jjAiil _ \ 

,(Jl^\j^uli\ 

* 2ulj____-_iVl - Y 

.(__jLx*j_sJ1 _______L___ t 4_uUlj ^J^tJI) -u-^j^JI JlSL__Vl - V 

.(c_jLLjj-UI ^LcLL-b iiL.Ulj _u_L__JI) __ J _j_, i> J-A1 - i 
.( jLL-JJI t ^LL____ll t 4*U5M 4 3j_J1 ________) ,- t UIUaj s^OI . 0 

.4_J___iil cl_-Lj 4<itv;Ul ^ L___>.Vl _ 1 

jj__L*J| J_La iSjU-Jl <-__ _Oj_vjJJ ^L ( _ - > .-M lLLLj c____>Li- i(Jj-_-! ^L_i__vt - V 

.4__j_>Jl __»L__!lj 5-jjI ji_____M 

jjbj i 4_^>L___y I CjI j «>>LjJ| ____ 4 4 <j <i 4jL_Lo <__jL_____U __j _______>- J* ■» 

4__1 LsS .4-i j -i uil l j-j-C __jLiL4__-yi ^J__cf J j^l 4_x__ -»f ^jJl £>-J1 
^jLJljJI (jH-il>_- ^j-_*-ft__o J>L->. <_)__ LiLUJI pl j-o 4_<__4_c 4_1_-jIj Jj^L 

,L__? 

.^^L-?! <_iL_l 


Ci LudUjJI 


^ (__JLL_JI fj__j) __jL_____JLI uLu^ <*___ 4_J__ r U ^jJI ^L____Vl 
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Cj L_. j___ j_q J « ritL) j j" »") 1 ^ )L_ i( __<3^ l_I j ^ mi J_ 4jI _U JlIc JM— ^JI 4jjj 

L^L__j-jJ__jj L^L__j1 _;j_>_ ___J1 (_7j__wV1 _J_L_J1 ^lc l_JIj_>. __iL_*-) 1 3 j- j 0 * 

J_- __j__l_L _J j jKJ j_5 j_l__ Jr J n*j _>__>_) 1 _JL__ _)l_ Ljl__j t .4__tj 4_jj_u_) j^IjJlj 
. JL*j L*-l3 1 J_b __J1 Jjj_ __Sj___j t 4_i___ Lj _i}jj_j Jjj 1 11 1,1 £♦ j_b 

e>«-_.-f<--Ul j-U_) 

>Jl__I Cjj->_! 

^ ______ L _ 4_<uj__JI 4_j_o>L__VI JL»__Vl <?j__ _>_J i4_ul ml <<. Tlj 4JJU4JI JL*__Vl 

CjLl ^"11" ( nlj CjLgJJUJ j_- C___XU>U l_^J L_J__JJ_-J i 5jj_____4 _ 1 (j <^ I JL_>- JJl_J1 

jj_c ( *ij*< f n" _;j-_>- (_^j5*LJLl) _yoL_JI Lt>_UI ^-JJ J jaj j^N j.c j_aj ___)j . _jJ~- Lj_a 
L$J tSj <^i**<V o 4_i___5 c t ^LjVl j ._)____ L-J-lj JLt^Jl ____ 4_uj-_JI «^LjjVt» _>-4 
r«--l _--ajj1jJ__J <( JL__fc_Ll__J1 guj)) j, m «jj ,4j 4___L>J1 Jj|jL>J!j ^j-l__jJ11 _>--j 
_____JI _>__ >U*i *^ <:! j_-»-l j>> - ) ^L_L__-t _;j_>- JL__J t4jJi-_^JI CjL__Jj_4_J ^ jj__) 
4-3 __J--Oj_^JI L^_jl_>-1j ___J1 4-V ,„-,H "lim. ^U-^-ju LujJ JUwjJ _>_J t __L__Vl 


<LuoILujUI 6 jL__aJI Sw.ViqM3 p^inJI 


JljJlu!. ^uJjJl jjj _i!Ll_b <jL£ «ut Jjt^L jJl-oj .(<- \ * * * <-^'>*0 
<5 JJ-U_U L__i)j___ _L_i_3 JL _JL___JI I jl$J 4jui_iJI 4_a__ j-Aii j-jLuil Lo! . ji auH . il L 
.^jjj^bll _j^_i£_L_JI JUr.l _._- Sjjjwji! CjLluLH^^I (j-a 4j . i. u j 
L-iL__" _$-*-->? (jl£j t 4_uj_Ji 4___jl ^JJ ^.UM.u^lt 4/CirtTI <j__jj___jJI l___*>j3j 
4ujLj_JIj 4ujL^__uJl (j_- 4_La 3jL__ Cf o -v jj (_$jJI *(JJJj-*. 

^lll cilij 4-JLjLi) j-___JI j-LST? cLiLi-j .(^j^LJLl) j_-_L_JI tjjw-l!! ^ \«\,\ 7t\\ 

j__uLJl ^j^-Jt J>L_wj .3jJ_ <jJ C-jIj I fl *r **- >r»j i(j}-i>" <jJ j-3e~_J 1 _ <v >- jJ 
JjljL->JI))J t(j_jj^-4_-auJ «C_-L_-_>jj_4_il» l_jL__> 4-Uj_JI ^JI L__ul ^j3 ^^>ULI 
__IL_J|>) ^ah" 4_uUjjJL 3j j t 1 r> 1 1 oL-Jjil j-a 4i_L_ 4jCj-«_*-aj t jj-uJ ((3 j.,«ut l 
.c-jVjUmVl <_-_* J-L- jJi <j-« JJlC ^.11 4_5L__VL *« j j^nl l 
4. u li, u uj 4jjuisj Cj|j__e £Jjl j-_J-4_ ^jl r 4»>L_il 4_tL__»VI jjLuail LjlcL__jj 

__LL_JI (j^j J-o-_>-JI j < Jj-LSJI c-.Lt-.L.lu.yi 3 j__L_3 * Vj! t^^U-^l L_i_J__JJ 
_ JjJ_ c? _ul___II L_ii_JI (iruj ^uJl-JI ^L___L-_JIj ^jJuJIj ^ uu ul^ I I ^-u-LjJi 
l4_l_ Jj__ ^pJI t ___o____JI l_-__jJI 5j___ t L_L .(U>j__j ^ AYo _ V- *) ^Mu^yi 
t L_JL_ .(Luj__j ^ * Yo _ AYo) 4 cjLL^uI cj.^^j i L -__i___jJI l_U_JI (3j-_3 

^_L-_J ^-Bj J-J-_vJLwQ J-_*J <_-___ ^M-uul L_iL_ fJ_C 1 , J 3 (j-_-_-_-l ^l 3j-i--J( 

,(L_oj-_j ^ \ i 0 * _ ) * Yo) J__l J_>L__Jj (jL__" (jlj t 4__,L__ 4___-ju_j 4 J___ljJ_-4 

<^}L_u)M -di-JI CjI n j jlj ^ " ...I CjJ <j m, ^.JJI JjJijJi SjJL-l ^j-^->-!j 
.(Luj-5j ^ * - UO * ) 4_j_U_- 4_*ji) ^ljui (jjj (j_<s (jSJ i^Jui__JI 
L^jj, (^^Jaj i^ij-JI 3j__lj CjL_Jjx 4^j_v_ae-4 (jjjja^Ljjy I (jjjS_L_JI < hust J__Jj 
JL_j_jJ tLu-oT L-JJ_- L-JJJ_V 0-p__4 ^-B J_>J__5t__ Jg>jU V a f.j->- (-_-Vl ^ * (_-Jl J-> 
J-J__ JJLC (_-Jjl (j^-L_-_>Lll (j^Jj_2Ji J!>L>.J .3jL5ftjil CjLVjJlj Ljjjlj iLjJ_Jj__l 

^J A_ nU« A (j-LJ ij^r-^J! CjljJlll I JLA (j-a ^j-cw (__JJ ^-cl 0"' A\ ^Lai t JI (j_« I J_> 
_LL__J->o 3jj-x_- (jJ^S>-J SjL-cl j_LcJ 4__L_5 t l_i_4> (j-« ^cjCjJI (_-icj * Jlju (j-u j <j oj 

jjL___-_a j-l_Clj .LiliiJi ^ic JL*_q ^ ^>L--VI J_*L_i__U 4jj t ~ 4->.jjlj 

^jCUt l L_jL_Jj--0 ^-Jl 4_^L_-oVL t«^LjVl)) (__-_ JL->JJ 3JL_L__ L_J_-«J_Uii 

___fl j " ^ * L__J-_ujJ .^_i_JI I jL_b ^Jj___ (j--l j->Lj jl £j— _j j it U (j^_L-«5Lu<yi 
^j_3 CjLc j-u_ j>5 ^-JjC _ 4-_>L__il (J-"-* 3 <-.r.j-i 11 1 - J-u___JI l_U_ (j-« (_-___l_LU f-j->Jl 
.4_<_^ja Aq, J (jj.g.|..i Ll L^jJi L__L__>! ^ylll L_ii_Jl 


uSJLaJI pl£ 


«UuiLuj^l 4Ljji__J| 

3j__JI»^ flj___^!^ 4^L__JI __)L__<:j___>JL ^jjiJI «'tUU fL_c __-lJ 
Jjj>- (_fjJ__J1 L^jljjJj I ^ ' - Jj^- o^J-^ Cr^J- - ' (jljj-^l <Lj3t_i_Iij «4jj1 o (»11 

_L_j .^, ..0 m.H J^_v. 1 (jljj-sj '(j-°J^ Jj-^ j- 4 ---^ ol jj J J *(j " * " -^ 

j mi r jj-pl inll (JJ---JI (jy^ (j-*j-__UjJj-£ j tr\ C <_-*-->• * Jj l . n 1 1 ^^lrtll ^L___jJl 
.(jj-LM jij^j j"*" (j_-jVl (j! (^! '(j*ojVl 4jj_£j_* ^L___ j-_ ^jM-J,! 

__JI 4 j 1 11 >IIj Laj-oj t 4_ljI ( (i -kJI (j_.lj_c.VI ^qJ__jJL LoLoj 'L^JLl-» 4jj fo (tl d_L_>j 
<_-*3j ' ^ '^J*^ ^J Ji *^J '"itl _-Jj 4 1 M i *JL 4_Lljl<i l_j*>Lj J «**mj i 4J_i1_jJI ^-j_5e_J1 

4___J__g _j -j 1 Jt-o *___> j iL-j-ilj-U- - 0 tv« * t 1 j_j_C l_jI__j->J1 j j . » A " t 4jjl_3__a 
l.__)L>. (j-c (j_alj_Lcl J-~e_a l^ (jL_C (jy-JI i4_i___Jl1^J1 l_jL L__jV1 (j_o 4_iL-____j 

_L_Jj * _*_-■ L^-JI j( l 4j J Ll_> j I jl 4_t_L____ (j n 1 nl __J1 Ll h 1 < ( | (j__L-}L_-1 (j-uSJii 
L_LJ_J t (_£j-___J1 L_li_JI ^lc __JI 4 <\ _ a __jL_3__lo1 (_-__ j* <lt ( (1 U #.L_4___ ^ ^ l ill 
(j-c L--j___*J1 1_L__ (J___Llj lj-j_-l_J i___a_LL_uJl ^LLaJJI (__J_C l_)jLjJL_*Jj ^Ij **( ^L 

(J-0 L__)1j_>J1 L-L-J (j-J-C ' tf* f1 *^ J I r~i "l 7t *f ( n 4j_4___>LJj .__JLJI ^U-U__J1 ___} ^J___>^JLl 

l_Uj L_ojj___>. t 4_tLa_*J1 JjI m.U J_- <___} 4j rtjjU^tl SjuLJI L_)lj _£jj_J1 __LL_J1 

,4^>___yi <__.l__jL_.Lj 4__l__jli 

4jJjSJ1 L-jl "(hU L_»L-u_>- (___5 (J-mI ' n U L_j1j-3-J_4 (T< mi ^JJ i^L-iJI J-l____JI ___! 

4_>JLaII Ul .^jj_JI __Li_J1 JjL__4 JjkJ 4_l_u_ujJ1 4_j_i_oLjjJ1 31j kijJI _AjL_-_L 

l____i>U Ll__J i4jjl <i (ntl 2j_CJ1 4_3jj_4 < <IU w n L^jLa ^jjiCJI l_LL_J1 ^i_J 4_iLj_____JI 

?-Jj mJI 4__j_J_4J Jjj-_J1 (j^-CJJ t^_UJj-_J ^J_L_5 jjl i N-r j t __j___J1 j_J_>J1 * 

(j_3j_Jtj L__> ((dj .^L_*JI OiJLaJI ^JLc (___! 4_Jj1jL_Li1 11 4jjjj u_J1 

l-LLoJI ^Jju 4ju_-1jjJLI 4_>jjlU M^jjJ (j-Uj (_-!>■ 4\jjL___J1 5j_ClJ 4_lx_ujjJI l-jLj-UI 
.jj£it ^ tj fl ' Jj____J1 ljL_> 4_l_j (___! ^judjJLI 7-j-LL IjjuLjj (jl 
J__j j^_v_oJ,1 j)_<j jLii i4j__j__>JI CjL-1 i nlL (j (i j Ij l_)L_sL_>j , _ ? L (j-^ujua LiajLo 
"5 jj 1 J j JuloIjJI (3-1 1 Mgj"! («^ J m*^ t4jjl 0 ( d11 3j__J1 __J1 4j__bjV1 oLu|j->.yi 
4jj1 0 (,J1 3j_xJ1 __J1 i4_i__j_Cj 4Jjio LL__w Lu-JJL-_J U_? 4 4_l_C SjLaL-Oll JljjJI 
(<uj l_4_l£ ^LtJI jljua ^-Lc ^j.,1 o m(H jJLpj .4 j 1 UMIj 4_jj1 j" ■ 11 VI (jrGj-jljJL^ 


jLudULuiUI SjLoaII <-- <km p^laJI 


jl «"Tj_>J-l (dJJi-) -Jjlj» (Q i^J_>t_JI 4 Jrtjy JjL_L<J _--■ 4_J»l_> 4jjL 0 r .1 3jjl_i 

jAjLo _) Jlu £jj_JI C_LL_ (jLs _p_j_/l J_>~-~« J_-« _-JI IjJ^JJ ♦ (i^U^j f <X1I SjjljJU 
l__!j_jlj_) . °YY -~ __J| j_», L__jjJ- 4_jj I jj 4jj1 ,<a /.n 11 <J j "i J__>. SjJIj (_-___. 

__Jl p i n (^yllll <<-"Jj_jJI)) ^j-uLj 4-J.J i II SjjljJI JjL» _-J-~- Sjj-SJ-ll "r cJI 

Cj__a}L__ A> aJL___) °Y * L^JLo J£ 4. j -> Jjj (4JJ-JL4) 4 «j^L-c 5j (~a c. (j^IujI 

jrjLH-l 2 _ Horoscopes «(jai^jSlujjj^j-)) 3jujj>- ____ 4__j_-_JJ £j_>-JI 

JLuC. j»L*JI ^y-l _j___j_^s f.lj "1 <„y| J__>. £ j__jJ I ______ j i t j . (^-JljUll t mi^T 

3jSJl ______ *L±*-yj* 4 U n)<: Y^yL-ojJI Jlj-l-C-M ^ jLjr" ,„jj ^*^IjlXc.VI 

.(Y - Y JSL-jJlj ) _ Y J£L__Ji jiiul) 4jjU-JI 



i^loMittijUnTIP tJ-Vt NES .( \ ) 4jjU_- 3j_- : ) - V JSLjJI 
NB (jo/j__Tt jl PZX 4 j„~4 ouilt 4jjtJJI ^j>_Jt ki7> <i<fri. * jL__tjJLt (j__j_-. t 


~ulj_ ___ ^Lc J_ _y* okjLo cJtj-*- £*i3 Vernal equinox _,«-.■ jjJI J1jlLcV1 : L__ _jVIj__cVI (*) 

_, - 1 -^M t g j*3 j-juu <t!__*J __ Aj t Ij n .i ^i pjiiu ii l l L^j1L_4j lj_L__ _^_j___I Jjjs (jj-£f <iTt_r_ ^aj^JI Ji- t^ 

<__Jlj_- _jj Autumnal equinox ( __aj J _»J1 J1jul_VIj . JU__JI ___J1 t^ji»Jl _v» ...II *lj__u_l J__~ 

f < j ~ ■ - VI _,_.,) ,MI L_____- j-J-ju i___>J JL_C L-oj^iJl J_t_-3 4j|jL> _-- ^Lc JS* _ya j .1 o " « ■ " YY 

___j . °^ A * "_cL_u ^ Y ^.j ii mlt L^j-LL-oj I j-___> L^Luo _jj_oj i.<_--j> I -Jt __JI JL___JI _ya _JjL«k__JI 

.[^j-Jll] jUUIj J-tlll _;jL__ij _j^Ij____1 


«-_-JL_JI|<_l_. 



^jrt-^.aU j-LL-Jllj Declination J_d1 : L__* (j^lj_»-Lj 4^Lc>--JI ^l j^Vl jjl>u 

, j^jjL^j^l Jjl-Jlj ^jjlII <_-____>■ ^l^ioUj iRight ascension (RA) 

t(_gjL iiiTI ^lj-Lu-^l SjjL (j_C ^^-ilt (_£j1jJI JULjJI 4_)L L fJJ>-> Jj_4 L_2jJUJ 

Jljj J_-_>-J p.^&JiJl Jljj (jrtj 4_jj1jJ1 4___j RA ^j a **i im1,I ^IUU c__Jj____j I o ^ 

JU4> ♦ Y(jwo (3>wJI f Lol (_y^ 4 fnjrt4 i^jjLjjjJI J! Ju__,Vl 
£-^3-4 JJl-__jj .^jiki uill (_-J1 4 1 1 11 (ILi jlj <..**<( iiL (jljjJuj L^JtSlIj i4_jjl!cll ^jjauJI <___!} 
4jj1jJ1 (^i i«4_j_cL_uJI L_5jjjlj-j» (jwojJl (j-a 4uta 4J____*J JllC (^c->_- jl) j-u.q. Mitl 

->_AJ*> (__--} , 1 1^1 jJI Jljj J____*_J Jj__u_jJJ ^ Cu i , *» J1 Jljj ____>- ^J-A ( 11, .4 1 tiinj ^^jJI 

(_$l t « 4_lc-j-ij » j 4___L_jjl : Luk (jru^ljj. jl_>J (j-CxJ (^jL___ J- '-">j JlLcj 

oJ-A (j_« 4-C jm , a ^jjic Jj_______-J| (j-C-CJJ ♦ JL-_oljJI j_Bj_>3 ^j.4 4_jJj_Lo 

(j__>j_c J___>. l_j _____>. (j-Lw i JLUI Jj_u_o ^.JLc .(^jL-cJI ^j__5eJJ 4__jjjlLI L_jL_ljL>.yij 

Ju__jJI C-_2j (j-4 (j^-r'11 (j-v^CJ jj i(j____-JLj (j__SL»Jlj . Jl__>jJI C__9j 4-psjlt ^ Ju-aljJI 
f-_*-Jl j! (j-ao. uJl JJ-J-C- 4J___>J (____! _U-_>jJl (Jj__*. L]j , LjUa (j_3j_jJI ____>. (jL_> L1 



jjlL ___1 pj^tUl i__>- J _||j ^U,,. ^ _)j£-> 4-JLlll obLuo-Ji jL. i JuuoljJl Ji jj Jai- 
3jjb J-i_4 _-J1 lj_fc_j 3 . «jj^I CjLliili uL^ _-J- 4_u^uLUl u_V_.L*JLl __J1 u_Jj 

V _. Lng.^uJl ^j-JI jl__ tSLjjjbLtJI ^jut^AJl <&j-^ _-*- 41ia_c oL_}L__-l __k>jj ' 

_yajJl <jL-> r<u jysj ij. -^J ^yji ^jj ^jja j-j t is> j1j_JLcj L___i-__-J 4jt Jj t LjjLj _jj_o 
i4_aLj 4jjjfcLia 4-Cj.iM) t *\j -~~< & (_£jL_u_.1) _£jj-u_ ri v jljJL L_-J_- (J^LSj _j "i g mJ I 
_- hi 0 uiTi ^jjJI Jys j ' ^ ft| ^y ^Te (]l ^j_Ji (jj_o i Luaji *((4____gj_JLl j-_a-uJ1» _- tu\ 
jTUj-- ^_>o JJ-J-<- L^S 1 Cr'^ ^'J L>^jJl J-<- (jr^JsJJi ^j-Jlj .(jpLej jjjl __JIj_3_j 

ujl < n"_ JL_C jl j."r VI ____t LaJJ-| ^«i o CjLsM-ti-^l <jJU_ *(j\Ju$ JljJ J__>J ^j-uJL-oa 
, fl 4___Li_____i1 CjLj_JL___3- _£ ? Lll- (jJj <4.j< Ull Jsl___>jVI _4_JI ^l jjLUJI 

,4jjjj___J( oVjL*Jtlj ju_Ij__U J^_>Ji ^4_Jl ,3-L>o UL- _jLL__>JI 

La LJL__ 4_jj_vVl <ji C i4jji__oj 4_ua__-fl _jj_o La 3 jLc CjLI < n "*J1 _>-L! 
4 j^l^ Jjl J->- _-__- _oL__ «£-LjVI » (_£j___-_jj . 4jj miT oLL>. SjuuJ 4_j_jJ1 < 1 UT 

ilju_ - 4_i "J*f_o Jji jl_>- __JI 4__Lx__VL tCjLL( <l>JI 1 1 j->- I _-_s S-Jl-c-I iii oit 

CjLL-__jI ^l Jl_W__u_jLj ^Ljj _----- Jj-__-_tiJ L_jJ_> Luaj! ((^-Ljj^I)) t<iU» 4 (j-a^ju 
Cj|j)J <_jVj--X__ Vt J-U Cjljjlj 2>£>-5 <jL_1 iJLj p ( n 4 ___i (j^jLu-o L*_»J . 4_U_y jJu- 

^ j_i_l__j L_jf VI iC_LL___>Ji vlj— >■! _>_- LaLoj __ixj __SJ Ci <_«v'^ j__ Jl_c__ VI 

.4_JL-_ 4_i. «, >1UTi V cjVL>JI ____ iU rt*4 

_}l Cu >• .4_j__4^ ri(VI 4_j__x_L_JI 4___ijLijJLi _)-4 _y__jL__-l ^j->- <(CjL_. 

4JV_L) JJL_S_J ( j.o. < iu>Ji Cj| jJ_(__JJ « L__J___>) L^J "^ J -O ( . i ( U 4_J_UQjJI CiljILiJI -JJLS- 

cjLsj^! obJt .__i_-JLl J^- 1 ! (jJJ 4 , ,„;tb A .1 ,,JI __-a _>„ ^ m,I I ^j_aL_JI j2jII 

. __J_*JLi _j__j_»Ji ___>- _-i_- JLal_Jj ^LtJl jljL4 _-ic J^-jj 
JjljL-*- 4 ItkoIjj q£u q\£ 4-jjL^JJI CjijJLuaJl CjI__j! JUJL_>o q\ <___jJU1 _ys 
w ; - ^tt uiLL_Ji ____ Lt__jf 4j_jj-_*_vQ C_-L-i _-_Ji 4lnj ,„ jti 4_jjI m. -kJI Jt-Ji 
Jji JL_> j-4 J_LC _-J__ 4_ojjjlJI jjLuali _^j_l>oj . ^jJL_aJi l „ m^H j _-J___j_i_Ji 
. 4___j_-J jLuojl 4-ri-o Jl J3- -M _-J_-_T ___e (j_-J ^J Jjl Ju>JI _»JL_b .4__il>JLi Jl-Ji 
^j^^ JJ-J JL_-1j f_3j ^i-JLJr "l( ui _lL_J_l1 _jL_> ^>4__Ji 3>Lj__ _-Jl 4- ( l i i J L-S 
: i j_L_t jjLlj j^j-J 4_x_x_j Ijlu JjijL>J1 oJJt JL>.I . jL^-Jl J-----J JLcC (jy^ Jj- 0 


__l_JI(o±_ 


jljJ_3 j t * tll 3l>Lu_J 3j-___ii1 <*j__JIj ^ ' *A ,0 <t *Y ^ .Y .Y ( o ,Y *<\ 

J-L<1 4-Jjl ___jlj_4 j-uSLLoJI _>--_> *_\>--l JL9J \J-&-^ J_J CjI JL>.J j_jlj_o jl JlIL^ 
* Jljt"Jt ^L_jjljt jtjjuojJll ^L_uj_l 4_u_ua (jjSo <j? JlLa J Ju_u_> 

-_JL_J1 uj-UI J-u2 <j_jil 4_<i$.<v S!vL_t___Jl CjL_jI JljJ-->o jL_* <J-«^! J-^lj <_-- 

_^l_U1 <jL__l VI 4__>-L_- ^ (Jj *JiVl __Lc ^iLJU j-S-* 

J<t j ^-* lj j g bstt J>U_> 4_ej_*-oj <Lr it All L_li_JI fd_J 2LJjVI 

_jj-2JI ___W) . Jx_II p^-^e-a lif c-jjJ-jj j_a- rttl JL-Lc (3j---J (jy-tJI 4jj <i rtt l Jj-ill 
4_>.jjJL Jjj f n a __3 j ~i -__4 _/v1n< (<C__ji1>) ^-L___ j <jU _£_*>L_iil j_-L__ <__JL_J1 

< a <n \\ j j j^l*^ 4 >if <*n (____jJ1 ___! j jt^j <3*}4 uaJI CjL__j I ^j tVn _>_- _-Jj-*1 

1jJ->j> ?_*j jjl ,j J_« _>4 _£jj_CJ1j _.< lrt.11 C__jJl _UJl_>u _-J_ Ij irt > n-_J ((^-jL___y-)> 
_£jj-_J I L_iLaJl __5jL*_a CjI 3j \W) _>__ <<J j-jJcJLi *(j-Lj_ ^L__u _-_9 3jjj /Mlu 
jj--J1 j-d U_U i«£-_jj_M» <___■ JL>-)J . C_-jJ1 IjLA ___5 Cj1_U JL_» CjL__iil ^_L_ ____ 

__x_>LjJI _5___JJI _^j___a c__jJI juj-ctjJ 4__j_i_ L_jJ_* tlj__L____ _£_.~>Li1 -_--__lII 

JU__3__J 4_uJl_-J1 4J_-L*JJ 3 -____.! Lu_ul _>£-4Jj .4jjU__J1 3j_31 ____. « L-o-JLjI)) 

:_-_bj t J^J_J1 <>_JL_b ^LljLs t 4__L_JI 4jj1jJt 

(sin h - sin 5 sin $) 

cos t = 

cos o cos y 

d_)L_j ._-i-*JLl L p=L>-- , : 0 3 ^m.h^.II J-JLI :5 ojju-jil ^L_ujVI :h Ji^- 
. LoLqj 3jj___JI *jL_b _-!_- __>__) ^J <jlj 4JjLlX1 ^jl^J 4_jLc_-) 4j-_!>L--)JI 4 tj <^,T1 
Jj~r iim (j c,i-__ o-l-I jJI JjI jl_v ^ j q ^ ) jLs t4_AjJj_4 (j) j 3_.jj__j_, h Ci \\£ Ll j 

. a minM-iti o>ui_m ___) __i j_jl_ii 

_- < ii nt,l ^jjjJI __)1_^__( u r , ij _j<1*4 ( rt*<^> i^j^LJLl j____. __JL_JI jj n\\ __J_ 
th (j.u.g- m J 1 f L_uj1 __£ 4J1 j__* _3Jj---11 JlJc C__5jJ1 jL_u Jjl jl_w j_~ 4-Cj_^__5_A 

___- Cjjjl-J __ jLjj JL_9j . 3j__bl _JI 4 (J J-fl _pDj T J__>J A, _)(M nitl Jjlo J_i_-J 

4-_jj _^_-Lo ^-J. Jj1jl>J1 _yi 4i_l__ 4__-jpp_r <v __JI _^_*M-jil j-_-__ j_jIjJI jjJLI' 
Jj1_v__>Jl oiXJt> .(^jjjJu) J_-JLvO (__Jl (jrt^M^ _>-» J—--*' _-__. _gj " 4_oj,UV o 
4jj1jJIj t 3^Ljt__J1 CjL_j? __J1 4 i tn (,1Lj 4.jr 1 < m *l L^ILjjIjj _>-■*_■ miII ^LojjI (jrtjj 

• _0--' -*jL_J_J_fl __J1 *^_L_>VL iL^__L-Uj1 j_4 4JN.J- J-J ^jag.uitt 4..LLC uJI 


J-Sjlr- gjJ-4->» Jfl im.J t** M_fllj.fl.lt Jj_i->- £-t__>JJ i ii <T U» ^J-JUilj-C JL.--I ^-L_3 

iju_> (j£j___*j . ^jjaeJJI jl ^j-n 4-LL--JJ CjI Ttt <i1t 4-al, t V*j < J (j_-_4jj t(j-_»j-«Jt 

.((jJjjG) J^JLa c__Jl TO • Jys ji&? ^-lc JjJ->Jt 

<*1_- <___. J~__-_ <*Jt>\ Ljjj-j-u <y- j-^j? *(^J)>LiJL1 j f jJ1 uj----J1 oMj 

J-*--»JJ t Ljjj t n __JI j-j_-__a <____ 4" r nlj_ JLaj «^j-jJJ» __Lc JL_i__ t4-j5LiaJl Cu ^ljU 
<_-_-_ jujaj 4JjJLxj <____ 3^L__J1 Cj-a_3Ij1 JjtjL>-J 4_ulLouJI 4jjI jil JjijL>- ^jJ_a-_o 
____• 3^_-___Jl Cm^iI jl JjijL>. «jJ_-L-_JI <jji» jj-ojj .3j-_.L__J| 4-b JL a Jji JL>. jij-C 

C_jL_> 4j|jL>_jt f«-A? jt J-A f*CjJi /^i^- t°Y£ (j_OJ_C J___>. JUlC jJLSt^ J-f-C jl_L, 

(j,(i<v ui JJ-->*1 jJoLAJl jjij (Jj-jJll JjjjJ-» (j-lcj .(JjJ_-JJI __JLL_JI f<JLc JLrt- « <____ 
(jjj-JJ JjIjl>. CjLI i >i>. _,LcL_5 iMOLaaJLl ^Jlc» CjL>«sL^j-uVI f«___-l ^ljl->.ti jjjjJI 

1 * IT**'" cH^' dlija J-yij ^jLjJLI ^L-jj-M) jjjuj__>JI l>-U1 «JJ 

CjL_}jI JUJL>_- _-Jjj (j-tv«W-_Jl __JJ 4-jl__uJL *Cj_l__I JjJJ 4jjtjL>. cJjoj tjJ_-L-_-Jl jjl 
. _£j^Lli j Mif -_j-_LjJI _Jjj-J1 _^->* -J-L-> 4-x3JLV" r n a < ( j^___vO _-J_ S^Luali 
4-3j-*l j-jLJI Ji^irtll jJ-->t) 4^jUI CjL_cL__JJ 4 jiu ujJI <j__1 j_C_M J__>J jLSj 
jjSo L_oJL_C 5^ i-^lt -OJl_>_U Cjl__jVl oMjC.1 ^-lc JLC-j-oJ jl ( 1 # j j*^jj J_j^L_j 
4_jjj <_-_*> jVL>.Ij ^iSLLrtll CjI 7> j U (jl-C JL-2-j3 ^j-j-* IL 3„A Ja jl 4 <all^a g rnll 
(J^Ij-IjJ Ljyajj Jjlaj c-oLST 1 ^ 1 \ « miI oLj_j-__ (j? IjJ-u t4-uLU CjL___j_JI 

.cjL-cLJI <ja ^jJJi Ijl^J ,1>>.V1 Jljj Vj . JaUij jL-^Jl ^jL 

^ LjJjJI u-ijJJl ^Jlj^I 3jj>>j_a i(^j^L-J.1 j miC j-jijJl jj-i-JI ^-3 4 «i o i^U 
tLjjl SjV-__-__Ji Cjl_-j| jjC jJ-3U <jL_J • ^JjLII (j-uL-3 4jJJu4J (j|UJj__JI Ji-Jr r n 4 

jl_j-<i (___ jLJI JLj-jiL JjjJI ^LjI ^j ^olll 4___ ^-ic ^J-c jj3jj jl^JJI oLcL-u 

.SiLuaJi Cj_3j! 4jjjd1 ^jL- jj jj>-jli f<J-J ^-SJ 4j jull 4-oii JLtC 

^J_>JL I (jojj-Ji (In >J 4^,1" o 4JI j 3jL_c j\jla (jL_Lo j_A ((3JL__J1>> _>L>ol 

3L__li!ul (jLSj • 4__L>i^ jJ-jJJ J jJo u (jL» jj-Jij 4j6j_-_ll 4_Lo j_oj_C J_-s-j 

^ \ ji7i*ij5&l\ JjL_JL1 (^jl_-1 cjL_x-*SJI ^jla 4JVju 4_L__J1 ^l_>oi 4JjL__>> 

jJ__jJi 4 ^ >. J ^jjo 4Jl 11 1 a f«-_bl L__J_ul C-jL-_j i CT -o^L--_yi (j^jjSJI c_ii__JI (Jc 

.4___JL>JI 4__ujJI 


lSIdJI (cdc 


^^Lc 4SLx JjMj P >-^jj T _ T JSLAJL j^jJLI ^jJI <y& 

NPA JJUj L*1u g . A tl yUSH J1«j N 2lL2J1j <4^jVl SjSJI jk^ 
^ B 5 A ^ J£ ^Sj t jJJI ^lc M j P juc JtjjJI NMB j 
<>L->ijLj P jJsjll jlLc 4JLJ3JI ^L>ul L_3^-ftj j i>>L>^JI 4L*Lj . &lj*< miV1 . U> 
lA^l^! o»>-H*m j 0 cJLS L|,M jPJM-J- 3,111 u «htll S^ljJI 

u U ^ oru ^ J1*j AB ~ 8lj (MB j PA ^l) 4,,.£.«j £^3-^ o^>-fc 

^Ijl*JLl*L» ^jSU-ij 8 1 j *0 ^ 4JL Oj^ <1 op 3 'W^jk 

1 <g -%.|"<m miI ^ - 4J ^jjJt 4JljJLj>JI 4 j,i,^LjJ1 4jLi-^J1 . <L o^_£J! oLjjjJU . h>. 

i^yA A NPM ^Jc ^jjSJI ^UJI JJk 5jlcQ JjjjUo 


q - cor 1 = 


sin 0 - cos 8l - cos 0 tan 


sin 5l 

L^jSJj (SjwiL^o Jjat mjJI jj iin tll ^jSJLb L£_>.jjJ9l ^^jJI «LqLjJ I J^L>Jt 

■ 4ij./i11 tJ^l 4\jLsLSL* AjL^JI 
< 4_i.i,>3 L^J I Lj^tjJL>JI JjI i na ^yo j i'it*i 4jjJi]1 oL>J1 JliJl>o 4Ji ma ^jl 

4 j", « ,„11 4jj1 jJI t>-uu cr^ * J^lnll 4Jt-m.«.U Lj.i-oLjj 4_lial£Lo L^jI VJ 

^yjSJua Lcj La SjLaJI t-L-tj t4 ij* a 4 jr Lu 4jjIj jlLc ij^xa Jj-j» l£j (_£jLm-* 

* LgJj>JLa-« ^yJJ ^U i njJl jjjuajJI 



4JLiIl <>L»ot -UJL>u :T - r JSLuJI 


(LuolbuUI 6 jl___JI ,__ Ri»\'iqII3 p^IaJI 

i«£_jj _M » _>--*J _--_ <LL__JI 4jt nil 2L»_iJj-__j J jJl>- 3j___ l__j_£__ _____ 

Oj---jM __J1 j_^LU! <jj_-_-J1 _>_« \ tt\ A\ 4.,j< Lntl Jl o rVl a ^ t > <____j 

oL_^JI JL-JJL-JKJ ___■ Jj1jL_>Jl alUt illJkM i„1j tJ-ljJ^L jU J. mi C J_jl^Jl 

4 j"i1**(U £_l_u_JI _>__ j___tjL i 1 " 1 1 t 4j J Lc j j r ^j_< __J! 4 L n 1 1 

«L*jJLl» Jj-_1__j LcJ i ( ^j__3__j 4 «L_J! JjJl_-JI JoL____I (jL-j . __> 1 « K T L 

(>i nL>JI (jlt i -_ ~-j "i I JL__L_5 * 4_jjj__CJ! CjI *i\ "<U l_j i m> ^_l J-V" t oL jl 
p"l J ^tl (jjl J __3 I ol^j.O i« Lq-jJL( >) ^inl ^l i \ V "l ( mL J*L>- (j- AO' jAj) 

5j _.l j 4 ^ <i j «4 L>5j *((*^ * V" ^__J !j— >• *j— -I -J I _- ,3 4__L_>I ___j ^ Lo I ) 

4 i___j — l__U 4 *j ^L-La <j J-_o C| l-jI (<i -_J 3 J rH^J ^ «— J ___> ^l jju __l 

__^j_uJ1j ^ • • _-Jlj-->. _1__ij ____ j fl"iin l) i_£^-j^j-J1 (jL-j . 4___j_l_>Jl 
4jt l r__a J_V. ___ |j__j__J (jjjJI L_l_Jjl (j_J _>-X3 (^, ^ • 0 * J _lj 4_j i-j Cj) 

, i 1 1 ^ Lj 4_L__J 1 

4_L___II _»L_>__I j_jjl_>J JL_?t_4 ___> 4_j_c>L--gyi L_jljL>jyi Sjj_ (jt ___C 
^"Oo __Ji j_>. u «, __a j ____ JJLj) ^yljJ >J 1 l_1L_J! ^J !____. J* r __<_ J__*___ 

CjI , j U _>C duj s-Jl JL-Lc dL»j-___'_i ^j I (3-j — _u ^JlJI Jj« ftJI J-Aj t(^- 

^Ul 1 ^ » r<l _-_JI cj(j-___>JI ^L_-__jl 4jj ^ injt ^j-SLo. j j .^-o-aLjJI 

j____J i * ^ . 4__U JL_>J ! 4j J j__CJ ! l-J I "i i"i U l-jL i n >■ j-j_4__J 4 % 4l£La C__L_? 
^«JLtiJ-JI Jj Jl_>. . 4 nj ^ J 2U_iL*_-3 jj-uL-ol <_____ 4____J! *L>-jV Vj Jl_>. 

° \ - Ujlj (() (j^ j-jlJI J___w _>_-) 2L_>-j-> J--J q ( (|),5l) 4i i Ml *Lm\ 

t_gj " -f-j l-J-^JJ . °V _,--->. ° ^ (j-41 U JLt 8l (j-4 4___>.j_5 JSJj "o^ _____>. 

jlJsj <L»j-_j J3-JL--5 V* * * Lajjlc jJLo J_> ! jl_4 (__!__ (^JLL^JI Jj jl_>. 
(jjf^j j 1 l_*jlj 1jL>-jl j_jjj-jj . JpL_ jJ ! ^ l_j L-j jJ L 4 1 1 7t \ 1 _>__>u1 l. < 1 ii "— 

_J_J_J j( 4 4__ jJ I u 4~~tn\ 4jj_,,i, -e-^i J_>» ! jJLi dJLA (jja ^ p t^tti 4 j tl L-J 1 

. 4JLt_ J Y ± jl *! ± JjJl_- 

J*C j_j 3 jLc L_3j->.jj (_^jJ1 l_j1j__>JLL 3M___J1 £»L>_ji jjl?cj jl>.L__1I 

jJj __"_>. l L__Li_ j I ju jl_>J _>___*_."_? 1 3 j jl__>_ L_j1_ <_ ijjL>JLl _>__) ^Jj A_JL-_>- 

_>__>_! <_-L t ..>J 4_oj_jl__J>! 4j_LtiL 4j1j_ ^.Lc _______ jJ! jj-___*JI _-_J_ _)__* 

oLiklil __Lc JL.o 1 t" _>l — -KJ^i !j__b J jJl— V) 4_J_J _)_* l_LJ_j t 4__u__J1 
______ jJ! jj___a_tJI ___ JJ_>J JjJoJ! JojU-*- _UjL_* _L_j . 4_-L_JLl 4_^1j_i_>Jl 


_SJ_J| jale 


Lslj i 4 <i 1" V -> j-_-ij_4 ____ j_*a___l <—3j i n>ll 4_u _* I jLu-tj-M (J-jL-J ^lr Lat 

_r_JL>J 1 _-_> jljjl^jJI _>__> 2L_jL_- 3jj <n ij t^j-yus j_c <j_j <l_l ml,l _>_uLj9 

(j__>j-_JI JojJ_J- CjLl^LuS £ \ j-»4 (J-^*! C*-* (^Aj-^ LT^" ^ 1 -*-^ * ^ -L>» L__-i___ 

<jj_o _* l ^j-SL^j U V\ i njJl jj , ^ 1 1 1 ___ jl-> A i n I I 4 j ■> > jj (jl_- ijjj-^l 4__jlj 

(j^ j.iXLj 4_o Ll-jjj 4J_L_JI dL>oI L^_ujLa_-« <~ < j 1 n \ jJ (jH^- t Llaj 1 < >v <i 
_,f j__b 4_e ju Jl_wL___JJ 4_a-~jj ^JLc (jl^Lol j j 1 rtiVtt jJ>*~\ i t i 111 _JL__j . ^ La_> 1 
4->-jj Cj_L-> -^jIj i4\^ljJu_- — jL!n » « ^j-a 1 Ju I c__-i_-*__ ^J 1 1 1 <l CjL->L_>J| 

. jL-JL__Jlj L_3jjJI ( J l.rl^-. 

4u__0 Qjj <\) 4 n 1 » "1 11 i^jjiCJl __li__Ji ^J-C Ju ___<_--> 

L>» 4_JL_JI 4jL____U 
4jj__<j__J1 jj g ni 1 1 CjLlju j ^ n\\ J}L_> 4-jjj CjLji__jj <_--- <4__u*j4__uj 
j_9jj JjijL>- 4-C- j m <t 4_^^L-_1 4_i____ JjL-uj C<.<>>j-. J—-J . ( 4u j_5c__^J 1 ) 
fjr ^j-a 4_1 JL t a 4ujJ___ ^yjl ijL_L_gl iCj _-*__- j-_Jl 0J_-$J 4_-jMIl CjLL_t_JI 
4u \ ->i_jj_-i 4jj 0 rtTi 4jjjJJ JL_j__-j jLi a ^-x_>jj ^ tht <y"s 1 
j-c___I1j j-u-a- r ._]l l-jjj_c. ^h-Sj Jj---1 jL__" t_t J^L^Jl 4__jjj (j-^4J 

JjjL-Jl _,!__ Ijl .J_3_*( _____ ( 4-J.L4J 4__L__o iA jt ) * 4_u 1 j_L__. i 4_>.j_ 

. J>L^J1 jj^J_J ^-n^l 4_>jJLi 4 a Ih a 0^-* 6- ^L_<___J1 ^jL-S l_JJ_ J_-i 
JL_4_L«jj . [(4_jj in Jl 4___>-^Lll u \c. u \ i a) ( j__JL>. c __uj__>u J_-sL_- ljL_j 
(j-4 J-? Jj-o ----- -^r-w J-^lj— c 4_jjAj ^jJLi L_jjj_J_Jl ^"i ^ J (jjJ jj — aJl 

(__jl>jli (j-sj-jji J-->-j ij_-*-_Ji ^L__jjij i \ <k ^iit j§j__j|j j_-4_-Jij (j--_<i niti 

JjJcJl J__i- ___S 4jl_L__r _ Jj1jl__>JI ^ ht a Cjy~^3 ^o^J^' JtJ-___ 
(j____4_*-JI (jjJ Jj — -=^^ JojJaJ- ^ ^jjj—aJl __ Jj — c — _UI jj ^.-c-i — « — <_J1 

jl__j ,°U LjL___4 -jjjJLJI c__j ___» Jjj___Jl ^jj-o La jl___ (_--Ji j— *—_Jlj 

L j_4j ,(j_»j-*Jl J_>jJ__— ^jj_>_ i_£JLi j i <r« >Ij (j__sj_-_- i In "sl JjljL>Jl C<j m i * - 
JL_>- jj L^J-SJ i«^l_jj_ T i)> <____• L_JL_- JjljL_»Ji _»_JL_> JL_— jj (jl (j-aj " 

^j-aLJI tjj-l^ cr^l uj--^' o- 4 ^ ^ cf>J-^ 4_i_C_L_ cjL_JJ-_ ^ L__ji 

.c>jj>LJLI j-S-c 



C^s^i j*«- P^^sutuJj^ij.^juJt^ijba^ ;t _r js___» 

E ^jSTI J>>. 4 4tVTt 4 4j>jIj 4_j_- <5jjj_) ^JJI^j^JuJt __JL_tf 


^....,,4-uJl 4__j_>. _JJ_ Lu) u__lj-_J1 4£j->. _><- 3jL_L_JI ^jjtyjl _____ 
j__j_- £--J (jL> <--____. tn < <>jJij 4jojJL_J1 j>u__jJ1 _)L1 (j_a-_JIj 

cJLHI UrH>-aJI er- £>--^ J <4 4^" .4 4jjjlj 4 j .*<>-J1 4^-^JI <j?j ij^SJi 
4£j_>. £_>4J l».AJL.-v? :4oj£$SJ1 4£j_>Jl j,j.,ui_"J (jUo^4J jMjXI Jjl_ ^HuJij 
j^JJ £jL_>Jl L_ii_J1 4__j-_- J---Vlj) (1 - T JSLJ_J1) JJJJ--J1 _4JL_ 

- 4. <_>L>. 4JL_- ^ - (jrU^jj_4jJI jro jL-u_*J1 Jl.4- ~ .j j ) .(0 _ V JiLuJI) 
4JaL__ <jL__ (^jJl £_j-_4-_!l «1n «,nVl J*J1 ^-Jj * ? 1 4 

. Lj__Lj j__o? 

ikj Ji-_i o^LJli juu ^liJl oj-aJi _«_> 

u < f- j L*S * J^>ll j-U__UI ^-3 4jL-ot-JLI ^rtctl 4_»-jt u ^1Vi1T 4jjL*_o 
4-ju-i-JLj 4_jIj ULl_-1 j Jlx_ <--_ai>S_il _) I 4 Ti.t rt-»J _>__j_~ j_ J u___u ^ j .l n*> ^-3 
^jja (4jjJ_£_u) 4_u_>J jj 4_5j_v. j JUu UL_v?j) 4_jLJ1 ^y, \\\ 4 juit-v ^j-J [ 
Jl * 1 u." « 11L _ <___n 3-JL _>-o\_>Jl 4_>._>4_ j___jjj) * <—» J--JI (jJJ _3j--_JI 


jlit. _>S_4J ("\ - T) J£___J! ___> .4__U__J 4 j m>Ll_V1 j-i_.L_*JI - jjL__c.j 


i±\y* ^-lc 3^jJLl I JU- i-Jj ~*~23 Cr^- LiiJ-*^ *— ^^LM 

^j^j . EF 4_jal miII jl jlJL<m (j-»jVl ^ £jL__- F oJ_£j^o (J3-Lj) J*L_>. 
(j-o-Jj (The "equant" «j i.nH JjLt.a») D ^-Jl 4,i i.iitb 4 <i tVi ; - 4j_j^-Jt 
j j i mU Jjul-a u^jjuj 5 djj-juaj _t-j- q 4jjljJlj * F ^-Jt 4 i t n > t b 

ituLS^ F ^t_vjL>JI SpljJI >£>^ j-uZ- jj^j^l jUt itn^H <__!__. 4Urto 

Jj ^ 4 ^k--; * 5ujlj 4_g.^ , „ j jjju DH J__>J1 ; EF = ED 

J^ ,.t o"t«J l JL£J ^ ■ -^** J__>J1 ^j-o ^^uLuj djJjJL) _J1_ c^jSJt 4_!j3* j 

,(|) j 6 ^j j-lUU _-_*: -_x_^_Ji J^L» 



JjL-UyllnU jj}--" ^! > j >"iU ^I^SJJ^ ;_a_i_ Sju-UaJI -jlSj-aU i»j j ■ ■■ " j,-^ t j >I^*^>^ (*) 

yiui ^s^sjt j) jisj} . _jL>ji auji -^jja ^ic v * .(_^jVi) («juji j^. jj_i, ^ >j+~-U) 

^JI _wLj-JL> V . j_jj_>JI J^tlU jJUUJI l 'j * __Jj _^L_l_JLj 4Jj_jui S „ U". ; * j£i -^ 3 

'^S^ «-Jj-*-;? .4_,__j ^jb ^>=t_u ^ -J-^SJi ^ .T;UJl dLUJI _Jt of i; «JUJt 

.« u Ui.i -».U» ^J^- 4--3S-L JL_vl ^ j $\\ \jV ^IjJLcJ Ijuk j\S» . J V tU _1L_1 IjJ- __-_ ^*-J 

_, 'I g-^U J— — j^— -jJls £j____ J_L4_>JI ju^. j^"X tti j . X Jj ,h -^U ^ i,j ^ ' wd^S— —Jl :£>Jj 

. [<«__ vlU] VU 3^jfcL_JLi 4j ; inU jtj <aJ_<i . ;a-Jus (4^*^! ^^ 11 >JJ-__i 



t-iSI^S-tLj _>_9L>JI ^jojltri \ ^>«J :^ - V JS-_J( 


A 



B 


w -jUTI iL^j^i :V _ r JSL_J1 


_£l_JI|oi_i 


|ff w ■ ■■■^■t tw t_ »__£? l^ip tsT) L*_» ic r -_^j£JL) 4___>L>JI (j-uj o j^. 1 cjIj^J___J ^jLS 
itiilj j-aj ._j UmjjM jj i<i ♦ II (_.._ WjUi^ lt*3 (^^-^yt ^JLjlII <___* JjLa jj-_u 

(jjj ajIUj (j| t ^_ ^ * i * j_*J Cj) ^ju^JI (jjl j i^r jlLo J_}Vl _-!_- iLfcA_-lj -r j i_al 

. 4jjjI jlI! j ^Uajj^l jl-JL Li^iUI 4_£j__>Jl ^ya ^l jjl tjU,u * L*J jua 

Cj^Lv ____ i*\ j <JUitl 4jj U <tt (_-_- «4l<>* t a» 3j mi r t"< i <i ^u-i^JI (jj| -»JL_*»j 

^jjSjSJI 45T^JI j 2ukiJI AST^JI ^ f U^Vt 
djL^j (^jJt jA u olUJI ^UaJJJ L£!jjJ j-«jVlj Jo M.^l £>L___)n (jLSTj 
^ S^jljJI)) 4j1 " <, j i " tjj .(^ ^ TYi _ \ TM ) ^^jJoJI _>jjJI j j 


i^jjSlll 4_LuJ J_u_ujl J_TtJ 4j J (uU Cjl JL> __jJ1 4J1 o r ! j _ Mit «3 * J ^tl 

i rtjK**<t JLa_oj_a11 l^JJoa 4 Ur cLul (_--_> ^ \ T*\\ ^ L_C 4-_-Ij-cj 4_i_J Lj _y5 ^ j"*J 
_--_ jJLj f La-l_b_j « 3jf> JljJ I » c-jLj_s (_,U~-- JLJ.J ♦olhjl J- 4 -* ^-Jj-iJLl (j£i*^j__) _y» 
(Jo_-j * lj j 111 iilj L_wj-__j j Mir 4 i,n<i>. (___lj_>J L_:j__-j_o (j^i *_-J---jijJI jj n-ittl 

Jl_- ij_j_-__sf 4JL_jjj _-j-jjU II £x-aj JIaVl ^lr LaL__ (jjj_Ju_*j «3j-_>juJ1)> c_j L__£ 

4 nU" a 1^+Ji "w C__L£j ifi*ljflTl (jjl L-.1 in> I (j-jJI _-Jj -?l C-ul-JI Cj^I 1,1 Lg-ti. 

.u^ljSJtj j-c_-_U 4L0UJI uJM-aSU 4 oJ-Oill ^-u_. oI£j_>JLj 



l-lSIjSJI 4Sj->J ^j-LaJI ^Jjju :A _ r JSLjJI 


r»1lj AJJ t r^lll ^JlC <(l1L_JI» J-__ JjU flM _>jV «^^-^jU-J ^JLc. ._JjJ< miH» 4jLi-4 ^-3 (*) 

SjLjI ^LoJLl (___» jjl (C-j^JI jj-jl ^yjjJua 1 J__illj ^psl j_l-.^1 ^jja 4_)jJzj a^Jj-» (--j-^Jb <jlj-__3lj 

L^laa t 4 j 1 11 /ijJI <GL_Jj_a ^-9 ^^_4_JJa_i L^-.j '<?! Joj^J 4j_C_i_4 ^__alj__ CjL__>I j__£.V1 mlJj_L_JI» 
jj-^jJlj oj-u-_ -L - l » .-> J 1 J-i_. jjlSjJI <3^_->- j^JI _>J i . n - T -J ^jjpjlU; -Jj_v.jJl :^->-lj .«<_____*_>JU» 

. [^^l J t 3j_bl_JLi 4jjj_ail l___JI jb 4__l__4 ^jj-Jua (4a_>l^jj J>->jJ' jJJ-_-J ^L^J-ll Jjwj 


-^jj ^l t J-_y__«___)lj JjJoJI jJL ^jj__JJ j*_OI ^___J| Jl ^ 
_J a _M 4jJL___j ___ 4_ljaJL_LQ jL=t_)L t 'i 1 1. LLjL-_ * _____ ~ 4 I / * 1 g « g t . ;t t <,-~,j 

(^_UJUj) -^__wjl__j 4_L_l?__} d i jt -a 4 U £ \ *j£l £jL>J! j^j-ll Juu j-LtJ ^ jJl ^ jj.<i /11 
t <(___.-j TrJI <Lv ^jj>_ja» ^ . J t _)_M 4_3 o^_slI! 4_JMJ jj_l___JI !_!__ - pj S". , .. * J__J_ ___9 
3jjtjJ1 ^jj__vja i^j_i_ VI ^_____ i rtint ^gjl mj 1, <t_hl JL_vj y \rC°\ _jOjjl._ ,_yQ UJ^H 

___* jL.jjljJI uJj_*__ .(V _ V J<L_J1 jJL_j|) ^^-tSJ! SjjIjJI j_~ 4___-Ul_ ^jJ_u_J1 
' ^»^ ^Ju_oVl SjjIjJI _)1j_>- ^lj-ljj jj_oj '(jtjjjJt ^! lYi tLi (Vu^Lt__-i ^j^L^o! 
jJL-_>_M SjjIjJ! _____ 2____j jt 4Jjfl ■ ii j ■ i$ t j^£'_ T l 5jj!jJ! o-jj- ^ £ ->- L - 
.j^-*-*! SjjtjJl __lc B __Jt A _y> Ui^mi4 LL__v fu-«jj 

_-ic ' " • * ■ L_5> *____* ^J-JI *L_v^jjwJL 1 U m ,i ,0 I n " j (A _ V) J*\ miII jt-t-ojj 
^JL-Jt J-Sj-* _>-~ OE ^L-uII JjS-j (jr-^Jj * Jjl Ur j j <-j rtll »1 n" , ,iL t c___T! j_vJ t 

jlLc R-e j .£j_M juc R+e 4_jal , » « jjj_v--"J! _-L_. _> __Jt (^j^l) 

jj__3 < n * R 0_i_>- 4^__<JJsxJI j o i 1 1 CjL-jlU-_-L_o (J-^tjJ ~-J t^j^j t*n -stt 

___ jj-Cj jJ _-_-_j £j_M jLic jejJ-Jt -Ji_ j^j-« ol-- *(J-L_Jt) J™L>JI aii_JI 

tt j__-U-L___>Jt 4__Jij _____ ^jSLcJ L-4 JL_t_)i _Jj£J LwCuJLlJ tQ JLXC )J— -i 
^lt ^.L-t jjl JtjL_l____ , t J__Jw jJaJe L_a_-__) *LdJ_ ^-JL- cLu .Jjl ^___>l^-l 

. R + C _£$L-«J ^Jj-jJJ! t JlA _-_» J™l_>JI 
^-ic Cj^Ljlaj 5l_,Ij_, 4-ujjJ-a ^yd jjj_vt QJh!^ fa ^^jJ^I * ^-^jiaJl ^Jj ^Lo^Lj 

(j_j 4_5____>1^JI ljI iri^L-Jt j j i tiii"! L__L__i lJJ jj jSJI 4_j_>J ^j_j4_J__j ^jLJ 

t _ , J__b (J-L-J j^-J- 1 ! .(LlL_-) 5_J-U_tjjl jJ_l^i_Jtj 4jjJ__J! _yuj n jll^ 1« J ^ljj 

^oic jjj-i e---- .(j»^VVO Cj) jIsL__Jt (j-jIji (^- ^ Lj) (( i _jL_oj-_*JI j-jjJI juj_Ai> 
/wo Ijl_- 4_JU 4_>-jj ^^JLc. !j\ 1 j i nL-ut jj\ "< j '^Ljj jL_jj__xj jl_>. jj La j <i r _di_JI 

^_ jL _>j_ JL J| dj^ U\ -u-uLjJIj tu ___ J jJ_J! 4_>.j_j_jCi ^ j *» _Jj V! 4jj Inlll Lal > 4 j o ^_*t 
4 j o tf>_*t j^j-J-ja .4jjjjtju ^jLqj __JJ jJ^jil "L_wjL>Jt ^jL_J! Jj^jt-b o i n" ___!! 

j! -jjLSj ^M-jJ! tf__- jSJ ^j-LJjjj-. Jaju L^liM-c ^-J! jjLUI ^Jl^ -JJLJt 

4 jljljJI 4_jjJ__JI LiiJj • Q H4 u i t t 4jj-_>J-4J 4_-l__l — >JI _>-J- V j-JjJJ--> <LjjJ_J __lt ^-4_J 
^Ju LoJLu i^jJaj-L jjin.. uiJI J-_u _9 JJt 4_*__il ( j-___tj j_L_j_J jii L_li_J (^L___Lt) 
CjLIjjJ! 4jI iVi jt . 1 ^ ^jjJ L4*L__ ^.JLc 4jj tn a 4__j____>Ij^J! ^jLc-Jt 4j a} 

.^L___*_l jL_i ^jJI ja 4__.lj-« (j-j-Jja j;-Ujj ^j-Ljjjj-' ^-Uj ^jc 3jJlj-il 


. VlnllfoJLc 


ols 1 O^J 5- J-U ^jg *t. j « iiL_ _ 1 J^_jj *A*J1 _,!_. *4__i!>L_JI JUa-^ 


^ J„ *< ,.,ml 4_l _-__} il^l^ J" <1 "tj V «1 — cl j__<J ___J__J_J ^jju j-L- > jU ^J-" 4u (j-JJLJ 

1 <ifl rt j V*f ,.,i1 4jl ____• L_-_j1 _y_J 1 4___<L>J I 4_*-_Lu *L_J I <i < n<*nj ^yjjJaJJI 
1 *4»_Jj-_ j j 's 1 °> 1 g ajL-___-„1 (j---l ^jL^JJI 4jj LiCt-t 1 J__*L__i_J! jlLc 

JjGL-> U_3j_t_J (jl (j-u J)fv. J-jU ^_J jj-C-O U _>-4 0" ' ^ 4 -"- <J J-^J' 4 t j i U ) 

<j) 5tj___> CjJL_w CjI^J_- _£? (Jj/Ia 0--- tL-UjL-' j-_4_M <jL_> Ijlj < J___u jJo-J 1 
J_.j)UV 4 ___i JJ->.^0 j. JI.LJLI Jl a " V_M IjLA Jj_o ^i-C JL_J__>.^JI J-JjJI 
J__ j **■■.» JLi tu « _jL___juL-_J1 4___. ^o^k^a » __Jl 4___jj_J__ JL>- a _-JLj___1 __J__u)_ ; u 
J_>jJ_}_>j! CjLa-n i^» _£ JL>-1 __J_C. JL>JJ . ^ ^ 1 0V ^Lc «4 j *jU rU^ . rtt l» 
^-J-C, Jl__>-^jj 'jJ-*! — «J-JI Lh*^ Li»J — ~ £-J-<l- ^___ujJ_J! *L_>j._jJk jeu-bljj 
^e-iJb ^j _j l^i ^tu-uj --_>a _-^_yj)UU _$j o ^ — 1_j_cj _)__> j__- _£j_j>> 1 4__^_____o , 
_)t (^jJLo j_~l 4_ij . 4__jL__Jl ^L. <t _*l 4___l^J __j__3__J1 4_> 9 J j— a JjJljlj 

4 j-> ^LSl ^jJI jJ-JI _ L_-JLL__jI _-J! 4^L_4_JI <ys gJl mH d j___> J______i 

2L I j-_ J I _>_■ j)fC jjj-j^--^ 4_c 1 l^i*i < ii L tj^—L ^jlj _ 4jLtid t_jlj) * t.n \ jgj^.Ujj ^___" 

___ JJ__J _)l L--OCJ 4__1 j_-> ___t__LL_ ^LllI j___Lll j_jj_jJI (j5J t4_t-_u^-_y_J 
4 tt 4 4_*__J_> j J l___j Lq_L< C ^_____j (j I (j_Lcj j i n JL-> ) 4__jJL__> 4_j_____3 

. >L~L£ ^__Lj_-_y! ^j___JJ (4_<__L--) 

-_-t 

IjjjJ 31 7i"i t n 4 ( ^*M-_jVI ^JLaJI _-_-i 4-a___L_J1 CjWL ______ jjl_^ 

t nh-Tr xa (^ 4__oL>JI ______ 2_<_>J 1 3 t. h >-L_l1 (_-- 4,j*^LJI Lj V _*t ( \ ) 

__»Li.J-__q (____. O-L j)!r> -V a J___ _____ -J_j <i ->J1 J_L__-ujJI (Y) 3 i^JL*JI 

4-u_3L-J1 CiWL (jLu (_;! j__Ju ^ej .4__u_ ujj 5jj_ju__j ___»__i^ 1 (jj, JuJjj LjJJJJJ^ 

4_L_J ljL_b ^i_.J __J_C^ . _J*_ r, _*_J 4-J,l.t_l1 JJL_ijJJ (_i-U_____J (j-wj-^ JL-W^J Vj 

(j-uL-ul__> i 4___jj-__-r_-a CjIjjI 3 ! c-J^jSLo _j 1 jJ Jf\ _L ____ *4-a_3L_i LuLLo JL^-^J 
< h \"t V 4 Jj->- 4_La _i v- jIjL-C.] Jjl_oJL ^cj ijwa_*t j>i_l j 3 . J__L__ ?r < n t 

_uVVl _^jl___-L 4___>L__>. 4__c_L_> JjL____j3 _jL___u1j_ l__-JLjj t _j_"Vt ^l^Jl 

pl^jl ^j__ lj_>.3-_i L-__>j_£_ j-JL-oj _)l VI ^ « .1 I Jui) ___ 1 *»,„, ,m _*3 .4 0 

.5-__J__J1 __jVV1 



£j>jxj) 4jjI *\ nitl 3j£lJ L-aLx-ojl (^ylc j <; j i U 1 1 u U i n ^ U ljIj^ ^jJLstj 
i 4-Jlj>Jl 4l*jjJt jl jjjJt <Cilj i JjJiJI otj i LJT J«ju 

^ qUj V- ,„■, LuL£ oLJjVl .(j-I^I os>Lli.l 5 ^U,., « 

<jjjL|-2j ^jL-atO-tuJ CLoL£ (JljjJl (^-tf) * JUuOjJJ <JJJuJj 2Llj4— JjlS (j!->tjJlV 

C*jlfvj3 jJoJLll t_flM-J--^t 3j U ni a Lo? ijj-jjJI Ju*jC 4jj1 4 1 utl ^lj^-wVl oLcLaJjl 

(j^-gLutl iS^-^ ' J-^J '(Jyj^ "' ^>->J ^-J o "i tl 4-3 1,, < «U <j^l j nt ^ JuitJLxai3 

** ~- 
t4JjL*jo Ut-i-iU Ijj^Lutj iSja Ju>. ( j.fijjLox IjjsLusLa iCiWI 0 JlA ^J-C ol m<h Vt 

4-i^>L>Jt J-t u*»t fl**J 1 (j^a Jjj->3 JL>-j_j 

. 4j^LuAI 4j^u-JI oVI j t 4jJLua jJI Ci*^L 


->Lu_M 4_u*}_i (2u^) SLjU^ Sj_L ^j^-Ui -JLl-Ji J_L__* 

4 ■<< \fl 3j-__' > "VY _JL-A jl i-3_-_>JI -__J_jJ1 _,_• __jj__Jt1 j-oj ,p a .nT-a) 

,.\ "tlj j . jl_>JI jO j___J \ L- 3j»____JI j-4 u-^ i?" ^ j.^L^ 4_l>3^L__j1 
j_* ji u IUt,l < t -mi,Jh]1 j^» a otj-Lli j--> Jji-Jl * j^j^Ldl j mi r 

^UJ (jL£j . 4_L Jljl-c CjIj-S _^_ti__ I 1 <i ~ti) i uv <__J_ (jr-C iJajJL— _J,i 3j>^ 

JljjJI 4-_Lv <Lc j]___Lq Ji_*-4 4_j_*_>_ c_iL_j£j ^j->- JL- jL> c_Ij_-J1 — -jj ju 
igjl <t mtl c_J___il Jj_>- jijjjdJ 4__jL*_ JijjJI 4___L- jj£~ La 3jLj_j * J>__VIj 
* JIjl-_-VI J__i-j ~jj_J I 3jjl j jJ-sLu jjIjj c__)lj_Jl (______, ^__jjjj L„v_> i __Ji <. miII 

^-Jl 5 o m ^Ljl 4_juj I __JJ tJj-i-Mj JljjJI (j-Jjj! J tjjljjJl i»jL_b p i n rt*ij 
JljjJI 4___1_- <Uj in t £c_jj JL_jJI (^— ~y * T 1 J-J-« Lljj 3*:lj— 3 j^£-4J ♦ CjL_>j_ 
£-3j-* jLaejL ^-aJLLI RA ^jnn n[\ ^\ U t, I JJLstJj * JU__>ljJI £-3j-^ L_ ^jln 

J__*J L^-^^i 4 uJI jrt tUir ti j-lol _Ljj ^c-kJJI J*>l — >. ttl 5j--JI jj j C 

jh.->-*J 4-jal J V*<,. t( ,l j^Uj IjLA jL_ t jo^L,- Oli 3j_JI C___L-i Ijlj . Jlj__-,*_ f l 

*lj u 4.mJI ^Lajjl 

4 — <-uj J « ___9 CjL___jj 4 _L_b j____i_>jj j 1 c_iVj U 1 11 Vl 4JI Jj ir> V j_£.<u 

jj— rH L^___-__-_ojj O "J ^ J It^ .t \ n nj 4_ _Sjj ♦ *> C-<jL__b , \ n °i . 4jj J r K* 1^1 
j_uj^jj_j_u «4-JL-uj)) __fl 4jL>L < < U ijjjJl ((* * *> <*v 1 <»^i 

jl_aj t j» "W J_t__ j ^ ___ 4___JJII Severus Sebokht «cJ*-j j j 

_i-J ^-^Js 4-jjj-C J-L-oj ^JL_Bt Loi . 4-LJL9 Cjlji.MU L-^J 1 y e_Jj_*JI J>L_1_>J 

JU^) cj ' " J r dh» (jA^j A ^ 0 j-=tj cj) 4-Ui ^L__ Lo L^-oJt ^--Jl 
CjVI ^ j__elj t (^» ATo j_=t- 0) Cr -4jj1j-->Jt ^j-j-uj-.^ ^jj j_,<>-_j_-_xa j (^ AT • 

_j|j-_-Jl ^LjJI < n <^tij l ^-Jl L^_i_ JjL Jj__JU 4-_OJ-_— %_>5 3 j ...I 

.^jjLJLI j^UJI 

^JJ^ ; 0 U.ojJl jj m tll ___-_ ij_4^ _-JjVl 4 j<lrttl 4JV1 jJa_a-uVl j--" 

» j" 1 « a jc_— _u __J] 3 J_b (_--l__ LLL—J J-OJJ Cj-O- t^-— _*JU Jol rt^rr^L \$ n<jJ 

.[^^-tl] jl jj-^^L-»)/! jC_JI :_jj Uai) c_j > __sVlj <Arab occupation J-^l IjiL» (*) 



3 j >__Jl < n .^-JLo-J-Jl ^(,<_j»_U Jal ti < it*^l IJul^o ( \ * _ V ) L J£L_oJt ^-udcjj 

A (jLlLaullii J-S-ij . ^-JaJal ^j r> ( a4J LjJ^^ S ^$__>Ji < < U 5 1! 9 O )£jX\ cjt j 

Cjl_S>L*Jt tjt ^Ubj! (j--CcJ . ^-1=_-J1 ^-Lc B I 3 A 1 jrfiUrt» CT J! 3>£Jt <_-!__ B 5 
j j„ j *j (j^j (JJiaj i3j£_Jl (_----. 1 <^ijl (jti^ ->J 1 (j*V 0^3 i^rClLxalJl 4jj 1 )J I 

. ^yJJ > \ 

(^■u-J v) ^lj t La- J (1 i^Ml <_-__* C_jVjU f nVl 4JV 4 J. JJjJl *tj_>.Vl 

(j^a (j^SlHa 4_j> j ^ i^ll Lai . 3j1 ir» iJlj (4iL-.-f;Jl) oj_iC/,+Ji j <i-jVjU < .1 Vi 

^jloj-C J_i_>J ^.U uot "'^L) 3jJL_3e__-i CjLa^L-C. 4 jl c ^Ji JL_A_4 ^^j-Js 

mi" ^Lojj^/l 4jjL ( <a j_jljjj (j-utjj-lj 4 4J 1 3J J 4 "< o .( (i <j*_u t JL_u_>!jJi 
4J__J_j) jL^-o!^Ji r, o ... (j_a 4_ol___Ji ^jL-<i. C< ,c-„r-J! Jojlo >- 3 < JjJ-b/t 
jtjL_cj ^jLLaj iii 11 jljJL j-j1jj <l > j (i <^!t j_- ->j — « (Jj— >■ JL->-jj •((j-u!jJt 

. 4j> j,^ .^1! 4__l_>, <___-_ 3 1 U <j (^jJt l£Jl>J1 j'-— 4 ? <(^tj____V!) ^jjJ! jlIc^I 

c____U JL>.jjj t(j A miII (jLxjJ (3-5 "_^t --jL>. ^JcLaJlt Jo_>. l_5_u_j La 3 jl___ a 

. 4_?r -t.<i u-i I ! J^J-a (_--3 



jjj___-4_St ^jJLsJt £jj-J rt-^l nO .^j-ujUljI (j-ajj) ~<icj4->i-a (^ > * "IA) i V Jtj-<i 


^JS l_-u_j CjIj 4jj_j!j «LuJLJUa 4_?e»a-_-u-> 1 <^>jt 543 < nVl (aI) ^ mj ~v LsU 

^-JJ ^ mi£ a L$-U J£ ip-Lijl ^;L>JI ^j-a 4 ,<i , u, a a 3)jL 4___Ltj 4J^Lt-4 * La^jj* 
J mi f (j-JI tjl <W ii rt* |_£_>J I-- < "rmi J^ mm tjl igjji LgJ_>.l_j ^js Jl>.^jo tOL>.JJ 


/ys ^cj >- > oj Lg_) 4j____sj ^ m 7JI \ c L j^r.lj . (l!jL-,L_-JL t j> jJLo) L_cL__< L_.< « 3 
4_l-_<L__jI j-i__ 4 n !"< rt^a l_j1 of ^ r n >JI j-gJ-s J-a-StJJ i(4__.*>LJ I ) jltlti 4\___L> 4J*)L> 
^jL^I j «JloJI l-jLij^» J-4-jjJ L-jVjU.»>U 4 j^nUjM CjL-dl J-ir ",.m,^I 

. ^^L-uILo^LJt yJlilill.i nU jjrjj^ ijw/L*JI JjuajaJI ^-Js 7cjuoq-o <^ L5> i4_j_i__>jVl 
4_uJut>a <j_or_J_J! J_^>- ^jju ^^Jl (lLm) /s t* II) 4SLlAJ! Lal^ 

^ 3jL_c_ LuuL^t 3 ,4_a» j<i (oT! ^yic Joj)U->ll 4j|j L^JM-*- qj* *r.j -cj 

|M) T '^ l^J-*^ T 4 -^^ jL-*__>-l_i LLjj>J (^jlojO j!) l_j 3_oj CjIj 4Joj^_>. 


<L_d>. 1 #jlr 3 i-rj t^itl L^L-oj rtHnl.1 1 ^ttU* JluC. L^la J£ t4j i.nj^jjJt 4JbljJi 
^jM^jJt L>-jJ j_A_- 4^ £ 4 *£J>-Jt SjjL JU_ 3^>I! 4_^jL~ 

,4_La__J1 _._- l___j Ju>-^J5 i4jvjJ ^ * > <i f n<i a ^jj JiSj t£jj_JI l_L__ 

^ cj^L>JI t. >\r I u5-^3 jJoLJLi J~j->J 3jLc (j-^-a 3j_____*Jt Lol^ 

.c__Vj___^l j^ 

J-*J.J ^>.>_->Jl _j lr j-t-bj-s l.jVjU m»-M <Jt *lj__>.i -tsj 

djLuajJt £j__jj l_U_» Jljljj t4-_. j, n *«M1 Jjj^j- '"'^ ^J i 3 j j LJ t 4-_ti>Jt 

L^juuoj-A (___} iL_ij__tjj Ijl t^j->.Vt djLuajJt £^_>jj . (Cjj) i »J I ) 4_m.mi1I JjM>-5 
Ltjj gjy L^J^Lv jaj (j^jLv) >->'<U 4_Vt <tljJ>-t ('i,mj . c_jVj tn mi -11 j4__ _-!__ 
.((j<_i__il) ^3 4 U miIjj 4 j.rtt>Jt SjLbjJt < lV°J-_} 



lj-Tj Uml j,$TrM _-__uJ__>o f*-*_j : \ Y _ V J<>nTt 
..Ajjt ui" -MJIwj « 4j$l hmII» ljLcL-JI ^U-U (A) 
CjL_L__ltj cjLcLajjjT I -jLjum-* (B) 


__J-_II|-_C 


^J^HI (jjJ (juo c_jVj-La-(jjVl jjJ JL____j_Ij 3j-__Lj_4 JjL-JLt (j_a --Jlc J__. (jSLoj 

t^jrtJliU J_-L_ (jl ^rt^CjJ ,uj| uoJl 

-pj \ T = j_u!jj YY) j-j-jjj YY <____ o niti — ^ c_--j jL_3c_jV _ ^ 
3j_l jJI 4_aL__- ^-Lc *ljj— >■ ^ Y aU« A\ ^j^Mj >■ K> rJI jl jl_ *(*ljj->J! 

Cit "nj i J_-_-J (j_4 4 -r j <i <ntl ^-JLc Cr 2j___JI _ i ___>. (4-LJSj i.i^JI) 4_j^_wjj_jJ( 
____ C__jJt ^J->" mij .3J___l!1 -JbL_wo 3jL___u-J1 4-ijjj tj-uojJi 1 JLA ___ 4_Lj__J| 
. 1 I j J-^ ^ Y ^JJ ujjjSjM -oLu__JI __5jJo JjL_u (^ylli d*Jj-2JI _ya CjLcLuJI _>_LjjL& 
4__ jilo JlLc ^_*_JI l JLA (j-jj) ^jJ-aj 4__jL__Ji f_-*J1 JoJ j-LLauo JLatj^ _ Y 
4<, ^iTI jiju tjJjJI £j_> _____ YO = jotj-u- C_-l_- *(!>__U) jotj-u_ K 
j____jJi I JL_> 4_Lj___JI C < mj i_j_- _ t ___>. __L_ ^-5-jJJ 4 1 j U 4_L___JI £___ ^_x>> 
j^1_j_4_4 ^jLc. cJ_jJl lj_-_j . jJj YO 4 U <tl (_-_-C j-j__>jjj 3jL____j_II 4__vjj ^j 

. ^-5t__U 4j_uJtt 4J___l!t J_L__i jj_>JLIj c_LcL_JI 

I <v<jM *U_H cr^ 1 6 J^ r Jj iS\ (j-L«J t L_j i.C JjJ-Cj i^Lj-JI <> Ju_ 

(j__-4J tudJ J _>c ^Li-__3 .ujI im^JLj L^jIc Jj___-*JJ Ij-i^ JjJ_>! Lucj j->aVl < / IUm 
^jLJLt fJx. Li Ijl t 4Cj___J uj^jUj.i-M ^ IjJ-o-J SjL^a lm.i^i _j5 _^V ^V 

3_ «"_*jJl ujVjJ_____1 c-jj-juc (jj« tjL>.tj (jl ^-JLc .^jj£Ji L_iL_Ji ^JjlJ 4j 

I JJb (^-ic L-JLi-JI (j-Lgjj t J j"wj ^_3j_« (j-L-. I jjj_____>a jjSo 4-al Jj__1___1 (jl ^--3 J!_4-J 
_L_ (ji-j_vJ__Jt (j--JU (jl-_ (jjj t4„j"cr a jJ_!jJ, ^j! hiS\ 4_cj.aJh.fl j_l9j_j LuJ_>. l__jjJI 
«_-JL_5jjJI)) JU ^_ii_ _j <; JjL>J1 <5 Ju_ j___ I ^L>.j . 4_jjoj_-C j---t _ ji_- t j_-j-j__I 
4_jL_ SjUj-S 4Jl jSwlil LaJLJLc 4 ^JjLJll j ni f (J-LsJi (jj-jJi ^j^lg (j-4 ^--JjU- I 
^-__wlj LjjjjI (j_3 tjj ^ mi a «(^L__5jjJI » ^t_t_t__>1j t^_tljJL1 ^--.<g ,>. j_>j J,. V " 

r * 1 

jLii it-Llj ^oj * ; («4__%___-__>» 4-uj-tJI 4 <iKU 4jj___j j_bj) Saphaea «lj_-_iL-__.>) 

jj-4____Jt J1j-o 4_oLc aj\ ut"n\ j 4__v1 jjj J______-l ^jLnJl ^UmiII uj_jUinVl 

^JLaJI (j-« 4J"- 1 d j__ ^j_«_4 cJ>.jj iM^j^L-JLi j Mif (j-«LjJ1 (jj__Jl (_-__- j __U 1 ojJI 
Lu__j j>-jVl (jj«j . _;_MJ! j M.r (^jl_>JI jj-_Jl ijiwj Ljjjl (___!! ^}L_.yt 
.Catalonia ^j]LL_a ___ Ripoll Jjjjj jjj Jj>U ^jc cJ-- L^L__jl 4.L . « j _jt 

_:_J1 __.L__I __t_-;i _>j («j-sIjjI Jw*---! j_ii >_> jLSjp! __tl ji SJL-jJJ! jJj jl (-JLSjpl jf JL_jJJI (*) 

J^lju^rt ^ L^_____ Sj^jiS jL__ji 4J .^lUjlU __9 J-*_c: j S-JaP __- jJj * AV _ \ • V\ _ru Uo_ __L_ 
4-r j nirtllo jq___L) l__jk-C jjj_v . ^ *V j U , ,. I d_J( ^ »A* ^Lc ij_LL_l «4ltnjlU 

uL-^j .^--JLaj^J! j^. _____ Uj -_L_Jj_o ____ ,t 3 _;j_JI (^^ 0iV_^ 1VV) (J _.j-_\j j^jj-^ ^ _---' 

fu_l <ul_. JlLi^ ju_u> ^ __.V J _____'I lj____u --.(^^ooo-^o-AJGammao^Prisia e^j_>- J, L__cv 
*j-»Jt . V >U_VI i,l__» ^ ^j-i-. ^ijj- __wlj . Astrolabum Catholicum «_X-Jj__J! _jVj__-_..U 
• [^j-dl] .(_> ^AA c_jj__I t __,bVI_ 0.5-iJtj 4_L__U ^jJi o-j-U! i4_»j_ll (_J_c ^lill 


l_JI_JI jj__Jl j\ juU LsL Jijj V 3;;,,^ -LJL jjj-a _jVjU. 1f y j_p_jjt ji_jj 

Cjr^ -*J-L_4 4_Jl l____oj _L£. juic ^jLhJI i jj___Jt cjrOh^' • ^Ji^Ljil j_J-C 

i4__L__j<. ^L&r-l LLil j -__I__jj<j ___;>L£C _--Lu Jj^jj 4 <j i u.a ^u^aj 2ULLa__J| 
J}JJlLl__JI Inr (_____ Llj-jj lJj__*__--J . J)_ Li>>-^ J (jJJL-t-a _3jJLu__j J-s-tj 4 Ii mi - a 
C_j __ i 1 i^jl .-jjuJI __i_3 (__. |.o Ajjj-a ^LLijj j-c-i-lj) (j-Mrt nll (J-_^_-_-ja tlIjj>o <LjJ-Ij 
*^JjJI Jl j__> j-OcjlaJI 0JJ_-' (_£. j.a-ill jrUJ -jjJLl_- ^-jjjlj 4Jt-_- J>JJJ 
t p ij JL__.j . 2LjJl__. 4-aJj--C Jjl < nj 4__jI_4-4 CjLjJV l__Ll__j J_>.jj 

4_5 jjj__ i j_-l_« V I 4_iL j i > a 4 t < ni fl ^Jj-dJ 4__J| (j_* ^lj_>.i I "u .■- _j JlJlL ^jixJI 

JjJ_ CLlL?tjV! (j-J> I JLJ)-^ ,_ riWij J^O^l (jSJ .f 0 • * ^L-C _-J! J__- 5 . U j i-jJI 

.(Jj-^Vl l_j_' -'tj L_)VjU<n^l 3j-_J>-l _jrUJ l_jLJ VI O-JlA _jrU 4j3>Ll1I (J__jj---» 


(ju_*L>Ji JJ-J-Jl (_JI L^itJjLj Jj_JU i jVl __]] 4_i__L 4 J ni <. ni 4_!jj_A ^-J-i-t 

tLUV ^jLj--". m-U L-jjn ttl) <Uj m.jII ^^ut jJI jr-i -LsJI (jSLl o}LJLI JjJa jAj-. 

4 j ,._■<. ,.ull 4jjj_J Ijjjj tjj-.fll-u.Uj .j i^i ^-Jl__I . L_j-_u - jL-i. (Jl-JI 
^-iiJI (jULLLt ^-j- Lajjl>.j jl_ Ijjj-L jt J-a-j->JLI o-*-3 *L_ ,'**' ' - '.^1 p-_-s;vL_-! 
(jjuJ__JLl (jj j^lrttl J_*oI jl_j .(j^j>LxLI (j-«-_Jlj j_jL_JI tjKjj-oJI jLJ _Ajjt__- 

. L^L-jSjJj 4 J r Mitt JjtjJLt (jL-C 4_JjJ__j ____! 4 Qfl4 L-jLjjMt>UJ L-J^LjU-J ^-LC- 

4__j^!vL__-VI cjLoi ^ M.yi jl->.? (jLSC t L-.VjUH,yi 3j__^_>.! JLkJ! ^ U--Cj 

uL-_oi J-L-5 4.JM <1,V; tl L_j|jjjL___JI t _______ V JjijL_>. jt J. C.\ ^ fij^xA^iX\ 

J^tj! ^ jl__Ju ^ya J^-c (jjJI t( __--jjjtj_>Jt ^L_a iJLiit Jj-j--_ ^-J-c. .4_9j-_»Jt 
_ 4___L_5fcj<j (j__)j-__ JojUt- 5j r^ 1 1 _ Cxlxj Jj! jl>. j___>jj i ^ j^LJI --__jLjJ! jj--JI 
tl> no M.tl ^L-CSjt ^>L___V! jlLc 4__JL-____ LcL JU 4_JLJ! JIjjJI ^j-_e 

4jjJo ^j___i-.l _J 4U . Jj-j Jj J- _vlt JI-JI Jj-Uj ijtm Mii T 4, J *> o mJI 4-jjIjJIj 

^LSj « U i I 4 j tU rttl L_jLutjL_-.yi l-jj.,,.0 nJlj J^LUJI JtjUi jjSo . 3jl_-jJI 

Jj__i_J IJL^JJ i4 jlir>nTI CjLcI m,U 4JLcJLt L_-jU^tt Lr *%£ i y\ JJ-JI JojJa_-> 

. 4_UJL__>4 L_jt ^jl jJLuD jt ^t-U (_-J| JlLluJ 4n|)fl (-Jl 4jjjJLl LjJJ-^jJ 

sl.c_M.tl 3^ _J_j__o _j..,.o._;itl _i3_~> LqjJ_c ^jj^j _-Ja u «tli«^>11 __j>1--__ , 1 : U_* SolsUces jl_iiv__j- , l (*) 


_3 .;__j3_jJ1 i__u___JI _-_i m . M Jj__j _______ ^ _^3___jjl LjM__^!j it __J________J' 

. ^(cj-^I j . -jjjJ-j TV , 0 i- ^3!) J-_a _-__-_)! __it _>uc--Jt __>j_o _^>-_jV 


*_U_Jlf*lc 


Jj o j^i-i ^^W^ j_-iL_Ji oj-Zl\ ^ 

J\ 3 yl\ Jul Sbjlj 415UI (^jj^ojJI) Su^t^Jl Jj!)Jtl ^ c-_4__*_iU 

Jjjj— <JJ CjJl_>J J^lj--*. 4__.^_xw-3c_~o Cjj__£_oj . ^^^-L. J__->- __Jj 4 j„, ( i - l )lj 

Jl>a -__J_>J,I JljjJl __J__ J_u4 4_>.j_i J5LI 1 1 r >__ *-?3Ji-> ^r>»..f.uj J^-lj 4_L__uljJI 

_-__ 4\jjljL_>. Jj|j_-J Ijl iVil ^jJi j_ ^ t fl 1 1 1 Jl_>- 5 J \ a C-_jL_C JjljL_>J1 _»jL_b 

4\J^jJJ ^ k ■ ■■ j tl JJ--j_____*J! (jL! Jj-tJJ cj^ 5>jJ-l _JI J >J _u — a ^ya JLjJ tJt 

4 A-MUijJl 4jJ_UI ^jJj--- ^j^LII j.ni r *_iljJI Jj--JI _-J_ _9_t___0 ^ 4-C j m^\I 
it-j^j-iJI^ jL^JJt k h "1 ijjj--_Jl (_?"! ^-J ' " ' IL C-_-jJI jgtV) _£3_<i_M ^L*JJ 
I J-a-ojlj 4__^j_t II 4j « <_.<a u.lt Jjl>II j-_-*l <j-J*J ij-u-_j-Jl 5^Lu_> Cj__jI (jy+* 

. ( !n j 1 . > jJ I y tf\*\\ __£t 

4 j t \jJ \ _ya JlSLi-l Sjlc n>jJi j3_-__jl!I tjLj ^yiM-^)?! ^JL*J1 __Ja j->Jul 

4__l>j^L--J JjljLJwj Cj^I j_a JL>J! ____> LqJ_j . 4_ul tll ^ ^-ol j--V (j-JjJl -->!->) 
.3jL___4_w- c-jLI 111 -v _-Jl 4_>.L_>Jl _>£. <i> "1 CjWI <>J__- CjJL__I JL-_L_ i_£j__-.I 
5_jjLi- C-JL-sj _pM-£-U £---l--J1 _)j--J! ^-J- jtjuu _y U >J I J-jjJ! --l-i Cjj^Joj 
(4-_LljJ_li) 4j ioLkJI -jlnmlL 4 1 uit} Lc 3J CjjL-T JL__3 4( -L__ _J_jf Jl jL JL^ t.~> « L>VI 

4JjU-4 cjLjM__ J^_jk_ ^-Ul 4JVl _Ola J_Uj .jrj^lrtl! cjL*1 jl^____I ^_JI 4 ,,,,,;1L 

4 j, tjjjJI j_-_j_<o JU__ Jj-oj_a jj^ -_x» i<_ujJl->JI _-jLl_JI ^j_j^JI CjLju^-jO 4-j_jjJ 
3 \7>t[\ Jji i,i.tU L j JuC J^cj ^jl *i\\ _>-Loj i-lL^-*_-J 4UjL-_ dj>->- jLoL- 

. (( 4 i 1 a T I » dL>iji JjJl>j 4Jl i.aA Jlja i ^ t-4 . ..^tl j,j < At 1 1 CjLlica *__>! t.ar^ ____ 
jljIjJI (j^J-Jl _>Lj Ljj___i ^-ii 4_j__Lli CjK lmiII ^j-d 3jUJL>. ^! jjI Cjj___Ij! JJ3 a 

. L3 _i_c_KJ! jj^Ji CjijJ Jjlju£ ^-jM-jII ; >mc 
CjLcL-JI ^-k. Loj 4JI jJi CjLo>L-JI ^j-a 4,1 ,.u1.L-i J-4->j «4\_i_aL_JI 4^_j__ujJI)> 

J___>. cjL_-L__ ^-Lc L<j!j ijL-gJJl cjLcL-J 1 o <M 4 j Mi»r Lul Lajjo.^ i4.^l m ntl 

ijj-oj-jJt J_>jJ_-_>. CjU^LlJI ^(tK* 4JL>J! ^ .^^Lo-l-JI *\y miV1 

4_it.\jJI (___ljj(_t jL>-i 4_>. U jlLc. . jrL*_4 (j^j-c L-Lt 4\_uL_J! 4jL>Ji ^j 
-3j---j 4_jjujJI j-^j-« Ju__ Jlo^-c _;jj»4-c J__>- ^-JLc. Sjj->- oi-* 'j^---l ^WJL 

. jLg-JI (j-LaJ 


S^LUiUl SjUaJI ,_i £jwjJ^JI 9 p_JL_JI 


3jj___j__- L$i_J <(j__*jJ_*_-- j^L «o jU)7i{ \ 4_a_ujJ1» j_l__.1 _;__Lcj o^J 

3JVI .j^J 2Lll-L-VI Sj_L_J1 .^_.}LJ11 j_i__c ^LJI o>-J1 6-* aU jU^, 

4_l^JJLj 4JjU_U ^jLulJI _uVj_____/_M _____ S-iJ^jJJ -uL>__Ajl_1 Lcj . ^U,,.., 
4-sr j rt .^tl _-j__> JI--c ^j_4 < .n,V< 11 i Un ,J t i nj s-jJll (jt-J- L J' JtjJI 'U^ __J1 

ySj^ Jl_-j_« jjjj (o j /Clt . T I) 4_L__-J1 J!>LvJ (_£j_«uj . 4__*jjJI <Lij_2__U 

_J*J--- (J!U-1 Lt-JUOJ j__*-L_jJ L^_-JJ_>0 (J-S-4J ^jj-J- J_3— 3-J OjjJU 1 j-__J -<Ll__JjJ1 

(jjj-l. <j__ 4jr\- t -»>>jll (j_4 (_£t Jj J _jVI t>SlxJ . LJuLj I — 4 — >«j jl (jd^ miII 
. L$jI_ 4jjujJ1 (_____. 4 ( <. t n*i 1 1 ^jas-Jlj ^Jj-jJI 3jJ_>Ll1I oLa_>L_Jl 

J!__*S_I *U*l\ 

(j__? L_4 jj juI jlj_j t( j_JjL_Vl ____ tju ___<i_>L___l *>lj "1 >.! JIj, "i olj 

(j__ (J-_L__J 3 JL___ LtJjJ JL_>.JJ _>_-J t(_jU ( cjJI JJ_______JI ____ 1 ^ ( -t I: 

(j_a 3j "( ntl (__J1 -J-*JJ (jlj Mttjul _/__6j__J __£--_ (jjJj-M -U_]A__JI ,1 ^tl 
0 m m-.1I gJ_lj_x _UJl_3_-_J 4 .j^j i__Ll..4 4Jl Jl.v " r VI CjI I_j t(1 IUo. 

____ ^ r n J ( A £_.J_*__ £tj____L__L 4J 1 J-j_____ I J tU-ll < (jjJ-1 t___* I J__J I J j 0 rtllj 

'(l? '^J '« V *' > JI) (j^^^L-i-^l ^--ojJIj ^jgjL^Mitl ^c___->J1 ( tn < nj_L>3 JjTU" t 4___L__I 
JjJ_J1 -____. <__. ( MjJLa f*J-9 J__w J_j (j_aj_j_11 I J ^ I (j_j j 0 j I t-i 1 £-__.Lqu ^ 1 J_i*_IL__ Vj 
___. 4__j_->Jl < U ( "J-Lo Jj1jL_>. £>.j-_<j (jja ((_- J >rt "*JI) ^yi-^ 1 ,>-V1 ^____jJIj 
D ri 1 rt -»JI jJ-jJU _L_JU_C (jruu ^pJI 4JV1 ^ ^IlJuj 4jjl Jl__JLI l_L1_JI t. ^ 

. (_^ j 1 <> < nt I p ( dTrlt 

_-_-!j-> 

i 0 j-AX\ 4____JL>Jt 4jLc j C,~*Z\ ^!>L_-yi ____ 4 j <ilr _)Ll_>j? Jj! __xJj__>.i 

JljjJI J___- 4__j_jjJ ( 3j__jlJI j_.Lj__JI L. .13 1" ^__!1 (_-Jj^l ^L^JLl ^jls-I (__ul__j 

(j^ LT^ ^-^J L>>-^i L_JJ _L__ .Jlj-J-Jl ^ J^_-_ ^.Lcj Ljj____ ^1j__5_-___> ^ 
(_-__ LcjIj <LiLj 4_xjuiLa Jl___>1j_4 ^jSu t «lr VI ___. 4___J i_i1jL__jj J) <."i <a j 

(j_-_*j c__jj__v. I . L____jI . __>__• jJ-JI C--L---. Ll__j-o (j_________u _>£>La5 

_jLl__jI C__Jj->-ij 4 j ( (i <\ Cu <_u_VLd_JL_<J C.t tt\ \ °S Jl__J_ t4____L>. 3j_aJL__- J-x_dIj--<» 

.C r L_"1 J-Jlj J-*--J1j (J "0 MlU 


__i_JI pic 


JU_c_"1 cjL__.jj___-c jjj_#j^-Jl ^KjJI j-^-ii * ^jM_JLI j___L_JI jj--Ji ____ 

,^_A0 * ^Lc ____ jLuajl I U ( nt^j Ojjjv| _>j j i ^ 4_| eL__u1 JjLo , d ^ , ^ || 
(__j_j-___J1 jJl JL-lC i^jl^ni^l ____ ^AT Cj) 4_jjjl JLx___c j-W_M <-JC-jj) 

_;JJI (j___-> C -" 4 phn U 4 j -r flj U 4_jl_>.IjJLI ^l _oLu_>jl Cjjl ^jJI 

4 j ,l ^ 1jL__jl «^tt_C_M (j-jl» ^j-^l 4 mi <i 1 C___jJt _-__■ - (J--J) 0 jl U t 4___._oj 

(^JJt «4_JjJt L__)j__-g)> L-Slj-LuL J_<j-J_i J Q < \'"i 1 nlj j J ^ ■ U «4_5eJj» _y_3 1^1**- ■ •■ 
(^yi-J-J ^jit-lu-J t__-_iLli Cm oljUu ____ ^-SOJLl j-u___J1 4__u Jo- I J___j_a __Ll 

£_______.! _£jJ ^"i tn^L-Lo 4_l-Cj (>U_4Jj_jJI /7 J>4J jLjI Jl__Jj .4 <i > ,Mt __j^VI 

_-JL_JI jj-__JI ____ Jl____jJI CjI j U r, Cjj 0 "1 ,<»1j , _£ j__i>- _M 4___->L__>Jt Jjo 

. jL____U___} 0^>^! 

i_jj__c. jl ,^_l_j__>jJI J_>1 r,,; 'I iju ^j}L_JLI j___L*Jt Q>--sJI _a_Uj 

(_--- *1 * * ^ Cj) (((J__jjj jyjl)) J J fl mMI __<lrttl L-lj-J*-) __l]t jl I^J_M ; y U ^JJ 

^__l 4 "i!n mi*J l-___j ______ i4___L*- 4 j 0 ft>jj ^J^LJLI j-___u L_-J I o>--Ji J— * ' :i ■ ) ' a 

(_____ J ' r^i -»> 4jI Jj i4_Qj|_i 4 1 n 1 njjo J!>L_- _yo J-4-C 4jI ^ Jljj _j hi4-_*j ; < ,_L__xj 

(_-jJI 4 oflU jL__>j_/I 4 1 1 1 1 1 m i Lal ,4Jj^__*_>s c_ *_/! 4-1__L__^j L___L_ui 3jL..,cA 4_^Lu 
__ic 4_J_jJ_ ^ ^ii t 4l UjlU ___ _ji c-j^^I jl___- ^y ; ^LjL_45 ^i^JLl ; J - i^j ^L__ 

JL>.jj _J i4__j__J1 ^jjstiJlj j 0 Ml l_il_-__j! i^^^l JL_U ♦ LoLl ^yj^Cu^: :a *L__a_v ^JUa 

.4_*J_xLo 4 1 11 1 njja oL^^ O*-^^ 

La ijr^- - i O ja J^^ jy 0 ^^JdJ --5 ^J----J C_-alj 4., _ i_t-j _»jL____L t JUloj-LI (jj 

Jjfc < *ll r n ^_L__j1 J-*Jj .3j__^L-JLl (________ _^JI J J < ^ 1 1 1 (____ LL-J 111 fl ijjJ_3J _ JJl-U 

j-«-cb J-^l Lla .jL4_-_-ol (____(;_ ^Y_W\) ^L____LU 4,1, ,„t ^jJi jlu->jJLI 

.(____^jLaJI ^ < 1 1 0 ,"J I ^<uj_a_J| tj-?r I <*->lj i<<L_jj)> 4jij_ilj «^LpJl 
\ Y^C ___) (jL_i- j-ib^^ 4 MiM.I ij^jJI j_A I j_ub Jl_i__>IjJLI ^ Uri Jt __1__ 

tjli-* . jL__5__ujjLj *L__Ij-a (____ (____uj-L_JI ^jjJi j. a -.---j ^tj-lsl (_____ ^Ljj (f- 

Jl jJljj . 4j jj 4_l_£L- 0 \.\ y ,„oj ij_i_j-_> , ,1 a Jo miI CjLLu _»JL__ _ys L_J|_xi 

(«-.--i ___a Lj_? j U_i ( 4_c.lj_a ___e _>_Jj *>j^ jl>- __JI 4_j_j__ ___.'__ j^*^ jj^ ____. 1 ^j 
_ Lulj _ r.ihM ^--Jt jl__ojJLI JUcl (_-_- j-L__jtJi (___!__-_ j-^i! l_JjL_ ; JjL_ 

J-lojJLI 4 U mi*)! CjJLLoI JL3J . olUJI ^L__JI __Lc 4_4^-o Cj>L Jutj JLJ-jI , Jl 
. LaLc jrJ-__4_-J 4 m i g r - ______ JLjju 4_i_La) 3jj_J VL^->-J 


^-J- JL-iSj <a i .1 Ju^^jO j---_-ji jl ^yJI 4__,lj-_<j JL_l__j_A ^_at--*_J jl-coj-a j_£___j 

jjjl-_>* ^ySLISa^ cr^Lij 4 <'< <n j^a-Ja jJjl j-jwoV| Jl-j <__-___. j»UY» ^Lc 
oVLj IjjoJ-^ 4Jj jJJ ^jj-^ 4_JLcl 5 , ^yic ^Llll juuo^JL! O^J __*-_-& VL 

l_j^__>J JL-aJ V A (*L_c ^-Ja £jL-T Cf <i Mt*i^l j i X __-J'jj jj---_x J-—<- 4., <i V 
lJLlAj Lu^JaJ LoLc (jO_V-J Jt jJo 4_o__^J_-i IjLl__»jI JlljjJl II j-*a 4_Cj-c__a__x 

J___ La S^pJe ^-J- 4_j_<u->-)M J_> JLj-^^JI j_>-Vl JUl_3jJL1 Lol ,-iL jJjt £jj jtjicj ^cj 

lf> ) 0 V0 ^_Lc J>JM Mil (_-J_ L-bjj-JU- jj ^jj jjl ^--S-i 4 i ii i nl JL___- C__UjL_>Jt J trt tll 

4_l_Jj . JujB^ <i r nj 4_clj-x ^ JL__o^_4 j|j___. ^-lc 4_<a_fg—i >•> 4_______) |_a _jL_> 4uj Jj-9j 

.^) oA * ^Lc (____ jl Ul i u]\ j-»Lj j-o 


(j^L_-l JLc 4_jLj_>. J-JL-J^^J^e-ii-i cjJLl ^M_cl jCJ-Sr Piti ^j-O ^ .1 i _ _> ^H ^j-^jJJt _jL_i 
^ ii jl |i_UH I Ju-> ^yi . 4J_4__=- jl _Q>1 j a 4J_a_>J (____ ^tjj _M j -__-_! j_>Jt J-J-l J-4 

^-ic < - * n i V> (jUi ^jTr rdl ^cJc CjL_uuL_-_i l_jjj1_u Genethialogy « L ___w^L = u_j_U_w» 

^ Lp_ojLi_>J I jX- 4\cj--_Ut 4_.li iH jJl ^L_-_3 _/l Lal . 4-C ^ n a m£^_>J LLu____ 

. 4_ua L^___L__i I j 4_Joj__- a 4_-iLc 
l_jL__jI Jl/a 4_^JLI 4-t__JL_Jl L_jlj-_b_i__J| _>_j 4-_-}LJl ^jJLj ^LjlII ^t_*J__Il ^Lc 

jt i^-l^l ji t4jj mijU __jLl*_L>JU <j_)J iL-_£lj__JI -_jL_I^J_-l jl jJl JL_cVI L_JjjL>» 

. LgJ_; 4-jL__jyi 

t jl Lo jJLjej (jjL_-_-I1 jl l_jLIjl_JLj J-__-_xll) 4_lLj u,JI ^j^-J-Ii j->L_L>J f<__C 

. L^-ui- I JLi ^ jJl JajJI l_jL^_?-_4 r-L>o ^-Jl L <i j ■> Ti 4J_t_oj_a SjL-_3__4 4-l___>J LloL- 

jj_-JJ -r..o i ii j i (___>. 5JL_l_j-L_i_?_JJ (J^jJLI J-lUlJI £_4 L__uL__>i l_jjL_____JLI t JL>JLl Ijla 

_£l ^j-a L_iI_XJ lj__J_4J (jij iL-^-Oc-u <L>t rtU L_jL_-JJ t 1 ^-J- t jl <i t j ^ji 4_cLx-_>Ji ji 

,^-4_J LL_ j_o 4j-_Sj_L-i 

(___£. *lL_J ^(jjjjJi) (j^V »ntl aLo_J j-C <- i.L--?_-l (^---tt ^ ^l i ii^/l ^_L_*_ZJI f<J__. 

4,_i.^ mII 4j;\ mm r nVI 4_-iJl_>J1 dJut, . Jt j ,,,H 4__-jI_t 4j___>J ^,3 »L«i ,.ill 4JL_- 
^JI t-Jj-^i J-^-3 1 JU^JJ i ( _-Jaj-___JI ^,,i^r rJ L 4jjL3wQ t 4 j .< yj ^Jl jC t j. j ^ Juu\ 

oj\ $u jjl,^.".!! ^ ^Jjj iij___- ji tj-H>- ol l^-^' i' ^--tj--Ji 

.f__*_ui L4J ^.j-_u ^__jt ^j-_-_-ji ->t-icij 


i&lnJlpJLc 

jryj-JiJl ___* ^>Ll_.^I j * tt ^j (^__3__JI ^___>J fJ__) ^_--r,u,jM J>o 
4 j, Ti . n j j.U : JL_-lj ____j ^ 4jjAj J^-_>. _ya t>jJ^LiJL! -___»LJlj (j-aLill 

4-^Lj___Jtj 4 j_jj_e^M _ya 4\_uj-*Jt CjL_-_>-j_Jt Ct^t - JL_j . 4-^L__uL-_j 4jJLu_j 

otuJLjlII j-jj-* 4jf)lg A\ _yaj i^jul^il ^ixJI tiumW ^j-^aj l u ^JLJI ; 

jA^JL- "inl^tl ^j^ LJt jLlLcI ^j5L<w cdJj (.^jjJLli (^iijLaJI^ ^L_-_L__Jt| 

Juu l_JL_J1j ^IUI oyjll\ ^ Jj^il __J! 4JL___.I ^l I jJ-J ( fJ-Jl CjL^I____- 
i4_<iLc Sjj-uiuj *<Ju^LjJutlJ! ^lCj w 1<" d j , „1 ■ „Vl 4_j1 o . M T\\ <uol ^ I j oM-jJUj 

^LlJI _LL- j * ___s 4_<jujLJLL > i iiTtlTl _£jJI ^1«tt 4_j-4*>t ! n^l 3jL____>JI c-jjjj 

t Lwjj j nif ___ul __JJ £jj»_Jt l_11_ pj ii. n\ __ic I juk Jl-c_Lc1j . L_J^_J j- ^ * * 

S^jl jJ 4___L>JLI (j_J^j_Vl cJL-^ .<__L>.j_ j Mir /ys Decans « jjiic» _-Jj Slj-w 
jJLLaJI ___! dj»u_jj 4_3 _ui _v <r. t" l___3_» JSJ LjjLj jl LJj! Lc.j__bj.fl Lol ~;jj-JI 

.(_5j_^Vl ^IjS-jM (J-jI^-B? ^-Jlj (j-ul 3_iVl -Luj ^JJ 4\_u___JL> 4jl_^3 _____ L_j_v 
jj___u ^-ic jj-ut-jo jjL-JL t^3-_a_JJI 4-LaJ^_-. CjjA— i_L__j (j-« jJLL-Jl t i-r ni^ JuCL«j 

-_1_J /j-C ^Jj-jJ! L_il__ 4__WJ_J J)J ^jJI JUJC5-__J1 ^JL ^(JHJL^ /j_>jj jlLc (J-OJ -"I 
<"<J ^ j *4_____U C-iljJl ___5 4,A.t.i ntl L^ljSJJ (j_-jJ_JI$ JjJ-Jt uojJ_xs- 4___Jti!l 
^lj— >-_M CjL-Cj) <V.,-r 6 JlSL__V L.t j" j J t *ij L__-^-_> J_i «cJ_JL__bt>^l (X-»jL__u>) (jj 

. Cj I j j 1" 1 1 _yj ^LjLa Ljuc (j-J-uu _jf l ^ *C^J ^j_3t_JJ 4\_cuj_-. (jl_3 t4j al.o mtt 
4-_L_=.L_a."<,,^Vl 4^-j-__L>JLj 4 1 ^^^Jt-a Jj-«j ^jl ^_7t_Lo (^l _,___ jL__C 1 ju^Jj 

__i\ 1 n7i&\$ L_a_>Jl ^-JuL- ^-Jj ^ JL-ti^j _-_xJ «(jjjjJl» J 4_l__j__JIj 4^jsL______^lj 

. 4_u__ Jj i4j-__L_ JjaSo (jl (jSL^J 4__LL>J! Cj 1 j 1 T< 1 1 CjL^ nr .4^ljL___JLl 

^j^LJI _yjL_J1 (jj^SJl Jjljt (^-3 -il-LLj (jru^L_»JI ^L__L>JI Jo>Lj ^ 
(j<ij imLj JlLc .^-jIjjI J--sl (j--i j\r j (jL_j i3j_j_->J1 ^jli lJj-**-T tlw 0 - 2,J - C " 
< ri mi^ i _ (__Jj-__- JL_>.I^3 (j^_u1jj1 4jj*Lj _ _>\ ^ ^ j a 4_juj5 <____> i_l_A__*j 4_Lj JL-a 
_u 4JJ1 ^LLu Ls» 1j_jj_jj 1j^__j 4__jjVl j-l-i"! (jL_*_) i^-j__t_J1 4_L_uj_>. (jja jjU_Ji 
^_J1j-_- 4_Jl u . i,iuj .^- 0 ^'i-^ C?- 5 ^ O J l Lt^J--- -S-^.M- t(( l_>J-*^ 
. 4j'j*0LH 3! 4_ujjJI 4_lUL LiL Jl jj ^ L^Jua JJiJ , >L__ j____- 4jl_-J 

(ji (^j-M Lr-- 2 - ^>^yL ^_-j.^-,rJt ^o-Lc (J-ot^ ^j!>L_II j___L_JI oj--J1 (jt- 5 
ut^ ^-^ ^LLJI JLcjj ^j- >L^i jl^_j 1^L__- ^j>LJI ^__-uL__Jt ^jJJI ^y^- j-^* 
l_L_jJI uJJj ^ __jL-__.^L1 SjLjI ^ jL_itj oy^l\ jjJ-t .(«i^H*-- 111 JL*-^ 3 


4jUI j-->LL-> j-*-__ /yi |» AA"\ 4_L_« j_*J1 ^js <y-j3 ^jJI <( L _Jtl_J1 j r.. - 0 jjf» 

j-_lj_*jj ' ^ j_^_____JI _-j9 ^a-j__fcJuJI ^jJjlJ 4_JLitll 4-i_j_--__JI jjJj * ^ -> . *t ^ 
^>-jJ 4j1 0_l>. t43L_Jj_4 ((^j_a_JLl1 ^L_L>.| __]! j-_u_£JI (J_-.jJj» l-3j^jlM 4_iLj_s 
IjlA 1 -» j »4 j -r j 1 ilII LjjjjI (_-_9 pjl^r j-uG 4j tjL-*J i^jrOj-ja 4_j_1_jj^UI __J| 
LjjjjI (j-j Jj___Jl (j_-_*jj ijj__>Jlj jJLl 4-jj \^]\ _gj J tn ~j lm (_-____ -_jL__SJ( 

t ri.TrMj j_5fc_J1 q\ _/-j1jj9 4_Lfl ("r fll,Wj (_--___!__ jJl JJ-___J-JI 

J_L___jJ1 ^yj }L_l__J IjJL-C (jj oIki tl < rtnrt (^j^L-JLl j-i-_L_aJI ^jj-JiJI Jl-ju 

t -tl , ^ -»1 a Lajj - ^ 3j <r> c_.<**i < 3jjj__> ____ Lal t^nj -r rJI ^A__ (___} l_jVL__U j 
_J_J5 jL_a ^-jjj j Jl ^_J__jlJI ^JL-JI jLi* jlj ^jJsl jjl m a __JI IjIm ml i4_j__ilj 

♦ |CiJr (" 1 1 ^lr (____ 3_>J_5_ja J_>L_Uj (jUTl SjLjJLC J_L_uj 

_oljVlj »1 <i i.JI J_*-Ju jLS__V L-jj-ds^UI »1 <\\c 4__ui_ _£jJ1 t|»j 7- _!l c_->-jj 
Juu (j* <»L <lII (jjjJiC-LciJ 4jJL___jLLo (___! _jljj___ y Ti\\ < *it i>> i ( jl_ 1 _ u j^Ll 5j__>JI 

j-jjG J___jI o-_jJI jj^l-^j <_>___ i^j^LJLI j mit. cJLjJI <jj__JI __J_ JjjUI cjIjj---. 

(jjSLj jj\ £->-jJ iciUj (j_i ^L-i___S .fLl___j_uj __, m*i>L1I l_jjJl)Ij JL__JI _-J1 ^ij mII 
.l-JJUJI ^ ^ j^ ^\ L1l___j OJ? JL_£> jJI____JI ( ri.l. < ^\ l-jL-->.| j 1 ^Vl 

.4jS_L_J| l_j^I tLljl ^ L-_ojinVj 
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4 l_LqL_ 


-_J1 


L__.J_j l__--j|.- ,1 "KJJ 


t-JI (j}L--.jUll (jljuk £jj J_j3j . 4 jU r j (4_jjJ__.) 
(jj__-J1 LjJJ? 4 j ol t H 3jj__JI jJLa t_jj___L_J1 

'^>j ls^! 1 , 'ijp^L-Jll j j-jL_-_J1 

L __t_t___jj| jj_,rttJI <____ Lsf .j__W>U >L*_La L_A>1__* 

oru IjL-Lcl j_-_$Vl j_* U _L-)L_JI J-WjlU Juls 

(jf »J UntjV JjL_$JI jj_-_u_l t * r. 1 yl-gl tll 

^Jj m i * i I I (____. (jlg. tJ I c_jjl___Vl V*i <n1 j_____ujl 
JLi^l 4j! VI t t_-Ulj- H *__j 4jL_^>U m£ JL_4 £_i_gj_J 
4-J-d jj (nj I *y (g * 4 ^Lj-j___I1 ,___ 
L-JjjJI I JL__b lj£-JL__ (jjjJlj - a tl jjj J_<j_4>}j 

jujjj _>j1j l. u < 1 1 (_>jI (JLj--*1 i ^ U 1 njJI jj ' >--ti 

C;r -jj___'Vi Lajj (j-_jjl___j|j . cr >3>L_--yi ^jLjji ^ 

tjro (3^>--l IjJjL- i L -_I_LJ>UI j^-a-jM.tl ^eJL*J1 <____ 
4_j->. jj j_»«j jSJ I j <_ujJb^U1 JLjI n t llj jU , ,.j j ^ljj 

4 n m,>L__JI *Vj_A J___* .(^L-^j-CJL 4 SU.:,U) 

^ - * 

(jX. 1 4-_J__5-_4 ^ijLi I jJL__1*j ^ji LL5-.I ^J-SUj 

(__-__. 4_iJLla cr-JLiT ^L__jL___w1 ^jiJj . jUm.j? ^IjT 

4__a_--5LU (^ylc (j-_-Jj (4_j^J__jj 4___j rttiia (j-u-_ul 

!_-->. j U ( nj I 4_5t_>J Jj_a__jL_J1 jjj Jl_6j ,*1jj-_*_J1j 

ji-j ^ijuyi ^--..jj iu, ^ „ Lbj_j_tj , 


(jr^ l__ j fi~i - fwj flH (jLS» 

(j?jl — jJLI Jj-oL 4— *l 0 "<i_l 

j I J <■ L^L-j l.i flj (jJj^j 

JLai . 4JJJLJ II Ct-ae-JI ^ 

i_J_)L_J (jjLAj L__jjL_<i (jL_? 

< <L ____^I _-Jlj-)*t U-i- 
-__J^Ll 


«LuoULuuUI 6 jl___aJI ____J_gJlg pgJLsJI 

V ^is ^LJjlU JLUI L_,t___ Li^ 4_J____j Vl J>__-Ji ^^Uti ,__Ji ^^^3 

_ JLC __^>L___ ! I ^JLJI eJL___ j_> **_JU_ kjsj . _* L n lt _u- _JoJL__ __LLa 
^jLo t__4) ^h^JL-aj I j n n - j i__L__Ji v_j^L__L LjLi-l jjjJI _L*I___Jl cLJjJI 

. 4_uL)_l_JI __j___JI JLfc_-J ___ 4. ; j_< 1 _,_i 4__JL 

_J___JL __l j.r^LjJI ___>__> \j j <T J_i 4_LL)_i.rtlt .-jjjji ___>___- _,_£ 

> L) j n II SjjLa _ol___ Jn ___Jl _____ j___ ^JI OuLSj .__J_JL c L^u._>J I 3 

.l_Lj .11 <__3___Jt t Sjlj__>Jl .^.u-aLLlUIj 4_u > .^_JI :___* 4_x<^^>L_Ji 

i^>_j_j__ L-i 1 a ~i<ft I -U^ tJl _)3__Jj}Jt ^__bl J__^ .^_I^Xta JL_al^__>_l LSL^_Ll_o4 
L^jQ __,>___ _M ^ f m _ j i^^i_JI _» Ju_ _rL) _)_c _____ /jjj_ti__'l ji_:^__3^lL 

J___-l j_r_J ^lr 4_a_<L— J-Ll^ a t _jLj m Jl j _LuLi u__l O _* L_-__<i ^yii I J_>- 

.L_SJ . _>_Ji) - ni lt t LLL*Ji _>__ J-J_ jj_- _;joi __!__ c__i _y_Jt olJ_tjJLl jL____L 

_£j____M _______ j___3j_U ___- __4J _-_ Jl Jl o f._M jL_j_jL _)____. ___jj___ t tj__ J-l__ 

. J_j__*___JL j_Jl>. c Lr --_> (_£t J_- j L^jr- 

_>__ _JL_ jt L__ < rt.M<il l_j_c!I j^j-stjjL^JI^ ^LJjJI jL__t 4_*_>t > -> i_-->- 
LLuII^ _)L-j tf\)\ llLJjG _j! Lj__~ jLi j__j , 4j,ujt->LtU j__>i j-L_Jl ___ j->-lj-e 

JU_>JL _»j_i___. ___ __Ji ts> ______ _jl ___ L 1 jj 3j__ j__ Ju a , 4_uj_^ 4_l__J_ _JJL5tJ 

^jL___Ji i j_b _j__i Ijlj— a < iij iii <,.,t-r i-» Ijl t_alj__JI 4_J_^_4 ___ Ju-cl _,_, u_jj-_JI 
, _^j_v'_'l 4j JuJu>Jl Lu_>. 1 j j-^LuJI __jj_%uj LL__u__4 j v i j 4j L_ 

4_L_o^j ___. _> t Uj (_;jJI j--t_JI ^jJL-- 4___J_J1 4 j ,.i jULLt-U 3jj_I ^tj_^_>-l 

j*yjL_JI 3jL____Ji j>SJ < jrLj-L__Jt _JI _ JL<Ll->- -M 4__> 3 ^yJUi ^j-ju 4_L_JL_Jl 

. ^j^LJI j____ L-jliJi _jj_JI _yj_ j^Lcj c-J-jj ___ _ ^^-oJt 4_>.j __1_. _ L_tj__jL__L_t 

1 j <t ^ ^Li_L_) *_l _}_* o Ir ^j <^>j <i fs J___ ^_uj Jlj ^J 3jIj_>JI 

j^>j ^i-c^Jt _-Jl_- 'L__ut . _j 1 jh_Loj_-ijJj i j 3jlj_>Jt 4_>-j_ _j_t^L_Lo Sjucl t -1.4 j 

t ju___) _3j_XJ ^3___Ji 4__j_l_ _) ! _j_>3 4_____>o j_l_>jj _ r Jjj k _i_Ji __!} u-ij i ii r a _)ji d 

4jjJ_j __-_£ _ 3^_____L-Lo LJu _i 4_oL__ 3j 3_j-_ J __j_u_Jl 4__»i^_ _J _ f l i_jj___Jl 4__^___ 

4JLu_i J-__u __j j__ _j <ij i m __J j_a Jjl _; J__CJ i ___jjj ^ji j y-tj^ . _, t?j < oj-lt 
l___u__j . ( _jj___J i 4_a_J_ ) ^cJt-Ji 4_>-jJ JuJL__jJ _>j^Jl_ _____ _5 3_L>u ___bj t L_Jj 

4__j-*_-U ^^yJuJl ^v-a_u LJjO _jL_ 4_t ^___>jj _j nj t itjjl 4_4^_« 4JL_ j __jljL_Jt 

__i_. ^jjt-j *Mensural music (4_lL_) _L_ot ^_u _^3__->JLt) 4_^L__Ji cr _j___jli 
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-j___^ ____ ^Jij.,,., n^JLl v)_>Ji LJ . 3j j ^ 11 4__JLiJL 3 j_j* <<^\\ 4jJL_J1 ^juu j-sljj 

^-lj£L) |> 4_! Jj i__j1jL_11 4JL-J ^-J-C. l^^-u^ J§J--J J n a Im.h ^jJ^ (< ^LcuiJt 

.jXj_-JI^ __jLJJ I M^jjJ-J ^y-lkl JlJ___ i ^J-.^jJL L) 4_AJ j_*J I 4_£Sj__JLl ^j£, 

^_>sL^-I__! ^j^i nj ^L^JjJi (j-ja _jl__. _l-j-S> iS-j 1- ( ii II ^^_____*J! ^-j. 

^j_u Ju_>$__L j I ^->a l( *_jij_U L_LjjL_L_o a Juoi 3_>J 1 L_Ljj_SL_c . L^_lC ^Jj 1 SL/ l ^ j o i ) 

.^jjJ_L__.yt Oj^-tj j YV* ^_-_\.) s _l_Jj__ i __JI o>U^J *((-•_*■ n Y 

1 J _ > 4___jj_jt_4 JL-wjJI *ypt> Jl * C ? C-jLSj .(^J^LJLI ^jij-Jl UJ---J1 
K j"l "i t ii VI J>--*- 4 l"i -yJ, 1 ^j-u -1 y.„ c.Aij 1 J_jI __j 1 _, <i ittl^ ^ Jg <i 1 . ' i <i It 

_*jL_-j ^cj^ L_oj i Lc_^_>a jLS jjjij ji$ t « L-Lu 1 *Li L I » l_jL_£ . L_Lul T _< » jj , \ j _.t tj 

^jjA-JLl -___uLJI Jj-SJI L_jJ -jj I U Ju ______ 3)L_4_-i 4_u jjC 4-x^j_jj 

JjL____~ ; ^j-u^j^ 4 l^i i.fl^j 4_vojJ t.a 3^_aj j-jJj_>» JjlJ 4j_:^__~ ; 4_)Ljrj__%_4 ^__«__jj 

u- 4 --^ JL*>_J-Vi J-JJJJ :J-La ^j " . «■ c <__-__ 4___j-_>Jl 14 j 

1 4_» . jc-a jt ^jSjJa _-g_iVl,4 t " .„1 3 4Uj ,,..jll ( j_u_-4_>Ji l_jLJVI i Cj La L_c jJ I 

tL__VVI jJsj :4__i__^ JL_LiV (^ujjUJI) J2-!J1 j-Tlj-x ;4i^L_LJJ SjuL-Jl 

/--.jJLO L_jL_S_i __ J JL-O Lo __i__ _ I JL-CO fl 1 *\ j_l I _N_l L I )) l_jL1l_i _jLfi^ • J_> JjL_£_J l 
L_jLja J_-Trfi « ul Lojj^ i^K_L_5j_>J I j (jAJjl o - t . U J^-i-u J o 1 1 LaLu _psj-_JLj __-OJ 
4J_x-~t 4_ir . t ,i"i w-_v^j V ijLw _^l __.L ,4_jL«_-> 4 ojj U 1 4_j_jj__JI 4 0 -wjJ-Jl 
-_4 IjuJl_ckj 1 j-LLtj _jri,.<i I,..iiL1 t LjjLiJI (jt ^j_<> ^__jJL 1 1 <t a L__JJJl J_t__»M-J 

. l_j jr $ i 4jjLjj_^__A j_r 

JL__-I (.* ^ * ^ l_j) 3^_j9 ^j-j l___jLj C«j„ <-nll ^_ji J ^JL-JI^ ^__^j-_-JLl 0 iL^ 

i 1-Lul 7« <>.V1 _-_e l_jL_JJ-^i 3 Juc 4-_.^|jtJI CjLc j-.-ajJLl ___9 S-UJlaJI 4JLi_-_! 

4 « ^ jJL-J I j-j-j LLo )> l_j L_Ji j . ___) 1 j „1 1 (j i3-_JL 1 j>-- lJ_J J--«j * 1* jj-j-J I 4_jj___jj 

t _L J>LJLI j___L_*JI tj>--^ 4jL^j __-_ ___cjjt^--Ji 4-UI J iC jj! 4_-__I_u_> (j^jJi 
4JL_JLlj i^-jJLtJJ 4_x. 5___u^_«c (j-ul (.iVl j _ 1 4_,i-_> L_w 4—J.-4 A Lj _-J___-_J 


Jjlj it ) \ 0(jtj1 o < ii °i (j^l ^ « m ri hj t jM^ j o U 4 t i^^ji <LLo 4_i>aL_J i 

lV*J * « ^pp^-iJ I -JJ jJ ^JL-=__-__J,l CjV^Ij JJa? 3j___j JL_uVl _Lj__>J <__S)> 
<-_-Ll-> * 1_J>- La (j_J . (( ^ J j_i-_- )) ^ya ^yjwj", u.a 4_j| -r i >t ~l J 

j — __________ I . « Kj iKj U » l_jL__l_ _> (____• _>j__-J-__i Ijl ^tjl j * <7 «^jJjJI 

4jVl ^umjI J-loI 5 mi ^LLa u \c 1 4JT J-* (3jLva) J_-JL_« <___<_ tc __-jjlj_>J I 
^j— »j__I I j 4JVI <- <j^j_LI j_vj_-i <____> j -i_jo i(^___j_M Lj— *■ jJj <i nl) 4-it_ijL-j 

J-l____JI IjUb __J L-C J_L_5J_jC> J_4__JJ * J-3_*- 3jLC (___ J_5-JL0 Jf> __JL_>.J i\ $ I 

^-jLtJI £11 ] .c-JjJJIj (jh_-l__«Vlj t 3j__LJIj ijL__jVI 4_L__jj i<jt-__ljJI 
4___ jLJI o_fiM 4_*j V _L m.U __Lj_SUL ^.tj 4_Lol__JI 4JL____U _j-» 
jj-4__ 4 \ ,..iLLq ^-j-j __j_-_ij *_;j_>f _jVTj (Ingenious devices Jj_*JI) 

♦ ^[jUU l_Vj_ _J_^I 4JL_ _-JS 
__ i <_-UjJ I ^L*_— b_M (jl - 4J j I J "i U — J j ~r t 1 1 _j_<- ^JLlj La j Jl_j _ j,.l jj 

.^-^-.IjJJI Jj-* _j_-> ojj-l^ 4J1 . 11 -> ^_-J_ _>L_C <-jj_»JI <j_-JjJ,1 jlL_ L_-_uL__J,L 

jjloj 4jLj _-_5jj__jl-_-> ^L_L_4 (^ ^ • 0 * j_rt_) _j) __j j j__l_J I ^jtrtt.t I ^cJLiJLj- 

i 4 \~i .0 j j ^ miTI ^——^LjJ I j 1 n !l j i ^.jcjJJI (jjjJI ^a__J L_Lj__-__ *_fjjL_>. 

4__Lu__ ^—3 ijJjJ- <j-"'J ^ :!-*"' 4J -_<__xi (jii-SL (^- M YT Cj) ^LpJl J-4-— 
« (__i j L>J I -r *L a \ l jj ( )) 

jj u__ *JI ^jLil Kj ')__C j U ____ (__JJ a J_o _l1j ^___i ^ \ Y> 4,'< . .. ^-3 

(j-o j __. __jjL_>JI (j I 4 j n -_. J 0 t .1 1 IjL-A 4 0 j ^ (j -> Juj jj . trt 1 n jJ 1 
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4jI _>--i ^-CjJLj .^Ll_>JI j o r j __jjj-_uJ I j jj L j f J a J (J~- v J^ij 
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^nj.^l ^Jk-j rjR _il1 i^JL^JI j (-_ ) l_-_-_JI) ^-^Ujj^Ij «-Ja5lj J___U1 J 4 A . „lrtl l ^ />L_--- 
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, 4_uLU 4cl < _J1 ,jlj_L4 _ A 

_>«J t4_2ul. 1 (ill 4__$jL_J1 ^j-c __jjL_>Jt __)L___J 4_»_vO__>Jl 4 t j 1 t_.l I -c_c___u 

__)IjjJ__JI j-a Ijjlc __J j _M 4JL_UI _p_j____ . 4J_^L___I JL_a___ t ^jJII _>jjjl_u 

__J& ___fc j t( jjjJJ 4 j i »L__ _M j_j____JI j-C __jj___j ^jhj _jj_ cj _j_oJjJt 
<jrut_i_jj_cVI ___£ j.u w 1 1 Lo __jjL>JI __j C_-u>- i JJLusJI 1 _JL-_ ___* 1 Ju J__w ^jLoj 
(j-J * « (jj>- 1 w J (< J-L-J ^ M J (< ^J— -J I » ^c-u- 1 _ _jru r^j_(_o jj j j j-<a "J I j J xj 

|-1j-j>. VI f.\ u "<-m>L> _ «4_ujL>JI>) ^ j ^ n l 4___>JL_u-a j__ 4__->.>LJLLj ^jj__>JI 

4jjL>. SjJaJI tf Ju_ <j I - (j^_t_uj__ VI (jjJo _ j„Mf I JL__3 . 4_uj£ 3j___" _ 4-jjLo.i <Jl 

(«LLj-T) J-OJ __lc .V 0" tj <-__L>JI 1 _i_b _)lj '(J^J-M jSj-4 J-S— 1 « .<>■ Vl -_UC->J 

-_« 4_liiL_t_> _y___L__j *lj-$JI ojj ^ t, Liij jla L__u I __jjL>JI jjLST .^__i_>J1 

.yJLl g_l_ijVI 

j-j1jII (jjlju ^J-tu ( < 1 r V 1 ___) i.:M)r J _ £1 t_»1 aSJI 4 j Su 1 «I 
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4__Lj__ J ^-JLc Jj 4_«JLi_____JLI CjI JJ VI lJljuo^ ^j j ♦ ^j-u J j <i » njV 
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.^^jLJ (jJUjjOj-^JI ^l) j_u*^yi jl i4-aL_<J1 (3JT) 

O"' J n d ^ I J_>__u-uLj 

Ij **< 0 j " m (i TO __J1j_>. L4J jio _^L-_JJI _ya 4u^_ul _ya _^L_j___U ljL_> _)j_C_J 
JL_C 3Jl__L_J1 _____ j i< nj .^_3j_-_JI 4 a t Cj 1 j " o j "j < 11 i 1__bj_L__3j 
___i 4_jJ_LL_ 4_j j_u V 1 -r jt _^Lx__jJI _ya __Io jjJ%_v<j Jiij Jn m _?! _J_jJ__II 

: 4u j_u V 1 __ic (jl-t < 11 lj ^L_*ujJ_) _j7i 7i j j . JjL_u ___5 1 ^t >>>j jlLc _____ I j ^____>j 
Jj1j_-_u ___5 j j 0- t U ^_5e-_>JI -c__bj__J (_--cl __JJ 4__oL__j I jl j j3 L_4-_b_L_-l 


K.j.oUiuUI 6jl___aJI ,_A X... v-.q!Ij je^JbJI 


4_j_cj_J! j I j j _* I J_L_-I 4_4L_j! jbjj j^Jilj .4__1 "_£J| 4 

4__> I 111 1 } ^jjuI j nll 1 JL_fe J<> r 1 JU-4 (^-j-.-Jsjj » 3jj-g.vU ^__l__J! <.fl 1~J SjJoLii! 
^-j-jjjt OJJ-^ '~ ' ' (3 0 Cr^l (J---- Ct~ J ^ *— ^J-- 0 -■<>, < ti ^jL) 

^j-oj-ij L*_4 jJi^l < rtj ^ JI J5L__-Jt (___S <j-_ j_i_> p , ,i-»h1I I . <j t j . JM ■ hU 
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.J_L_-_U tj-c^-l» 
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Jir Mi^l *j->Jl) \ * * fi im__.1I *Lil jJoUjj i H • ,_____- 0 * Ijljj nJgil ^JI 
.((ji-j-C (_£l ^LojLstJ V ^ Y * l^J-- ^ ^ " (>« (jr-C^I *j->Jlj 0 " cr- 5 - jH---> 0"* 

\ * • ^-Jl (^jlcI .i^t"H ^jjjlUI ^-JLc. ^u___ Jfv j<u- pj.it rtli ^jLili! -_jjjl_J! L___ 

. ' 4 j ij "t 1 11 jj 1 11 *Sj 4 > j t 1^1 ^L_6jLj (__CjjiJI (jjjJI er--- Jj t*n n 

^L_J! ~iJjJ__Jl ^-ic 4-0 1 , nM pjJLl tj___U JjL_4_J ^-CjjJI ^jjjJI u \C Jj_-___*JJ 

Jj t 1 11 (_-ic . JjLuJI -t U 1 1* (jyj**' 1 11 <a jJLc. Jj-M j-j JLaJI **vtj__J SjJ_tL_Ll ^L__jVl 

^jJI <j! jl_>J LHU t AA 4_4>L_«J1 _____ JjVl -_jjJl_JI 3«1 j-s L_j__l_;t Ijt t JL_dt 

i(4_--_i-__j) 1 niI , „ !tj_-_^ TA j \ \ X jA ^-jL-JI -i_)jjL__JI (-ic jJiLUI 

.^j_-uJI ( -L___JI ) \r ,-\xtt 
AA/\ * • djljL-La _)j-o j-a-^l (j_l j nU (j-Lc AA tj_2u JjL_J (^-cjJJI ojjJI 

^j^*J I \ .U Cn-JL_>J! ^J . IjLo. U-i-JI (jU. |_JL-^J .UT # "\nr jf 

jL*__uI 3jL_-j_£C «j-LJJ (j-^J-JI UJJ-^' O-"----' LT^S f--3j^t -*J^ ^ " * ^ l_jj--_-JI 

( \-i 

4_JI ^L_btj U_4 j__Jb! ^jla jjbj ill' ^JI 0 • ^yo (4JVI) j,rtll L-jL-^j 

(__!__ l-JIjm ^ (jj-ol f,.tl L_aj-_*j jL__j .lJI _ut 4J_-.4-lt l_jVL_>JI ^j,^c_->. ^-3 
L*f> 3jl_»-jJI ^jj j7i r I (_$jJI cUl Ijlc i ^L-L-j j M.r 4 t-i,.i nt 4 j r j_JI (jljj-*! 

ljjL_>J i Jj1j---Jt (j A~. l ^ (j-uJj Ljlj-L-JI (j_4 U3 -*J <i,f iS> (j^jJt (JJJjJtj tLulj 

djL__ (__-_ JjIj — _-J1 J-__j1 j-a ^ , i • "\ ^--cjJJt ojj-' J--" — *-t OJLH 
c_jj <jL£j -^HJ JjVl -^JuJI ^-Lc YY jYI (^l j_5 oru 4_cj_3jj i 4j__JL-J1 

(j-ijrt U (^-ic Aj^Ij-S j * , ^ ^ 0 (_5jL_-u (jjCjJJI ^jjj < JjIj_-J1 cJti-l p , m 0 1 iill 

. ^ • ^ j ^ * A <j-Lj La j___j 

w_il-_ __3 ^-i^L-JI UU_ L«£ «jpL.-» 3) lt j-___ j^- ''>^i (*) 
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L^jj^ :B (^ja^^LoJI) JLnjjJI ^jY aiajj^idl 4JY1 3j>ua : A 

(tjj^LT) 4-oSJI £-^a>>* *.C 
(^Lc^JI) aJYI ^ :E ( dU d( S^U) ujl^dl Sj^ua ^ ib>uVl :D 
LpuAL3:H L$A^:G (. *1 11) * . jj* II :F 

4j^uVI ((j^b) ; J 


«LuolbuUI 6 jUaaJI S.w\*iqII9 (ogi-dl 


L__jL_i (4_LoUUi 4JL__U Ijul) 4_«iL>J! ^jllS 4_x_sU1 o VL__U ___j-_ 

J_**J1 IjLAL-.i «uSI ju-j> »> j ...11 j (4 ...m^H) 4xjj£J1 jb__-VU _jl^i__J oOj^ 1 

. Lg-Lc _pj MitU <— iu^j 4_a__J-_U jJl! tL_u 4_>.j_t ^j^iAj ____ -_a_j_oU 4jjL>u Cj _/Vj 
4 jUj^^-i*-!,! 4-1 -H» LaU mij) i^^j-J-Jl (_-JJ ff 4J| Jj»t ^jL>J1 Ij-C 
*LcjJI (j__* * L^-La ^pa^JLll ( V _ l ) J *v m . H -t_c___)jj i«(^jj-j_jJ1) _;L_*JjJ1 ^ 

3_UI 4_uc JUoj jlLc^ .(<y,MI) F : ______JJ u \fl,»\\ 4__L>J1 _-_^ *UL >Uj 

4_i j-jj -M J!vL>- c______ll rj tUI _jl_s #L__3J! __-_» l 1 »ljj jljll 

*l_>^-l ^ya 4 U .U _jj_) O--* '^ji ^Uj^ C 4___b ^.j. £-4_*j c__p- D 
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. — L j_a SjUU _--cjmJ1 JjjJt w ^ ^lj-U *U1 w i 

W'\ - " 

Jjl^j jl_LaV1 j_L_u 4__jJ1 4_tJL -_____" 4__^L_j _jl i j_-i J_J__JL ^-jjjj-iJl (cIaI 
i_J _*| 4_x_ojL___v. __-3 r*3_t__ ^J jJj^J __i_-t jJl 4^__j^_3__> _)l 1 ".-_>.:-■ t t.rtj ,.^> (. LcjJI Jj-Lc 

__jLLt_»JI JL__>oJ jjL-AJ ^^Jj i J ___J_>JI ^j »^>VI 4______x_J lTu T_-J 0 y W* _jl___a 

__J_ ^J->-t OjA_Lcu-« __Jj_4__ Jl__S t__lJj _ya Jj 1 ^jj_j_Jt 1 ^U^t L_^1jJ-.j_} 

t gU 1 Ju^Jj t ___*J_____J! jjjJJI <■ 1 j . nj *U! j__j L^j ______) ___J! ______JL1 4j^_ijt 

_) g! i » . 3j__uL_-_> Lj .i! (_ T JLc*_'l L-^-jjU ____) u_ja ^SjjL _ya _>-3-3 4__j-A ^yi,. 
. __JL>.1 jJI 1 ^-r mi JLo U- j---*1 4__4 L4J («J^ L__J JV__>- cUl _jLj-_*/ jlij^ 

3jj___-_ __j , _ t ^L?t_A t1j_>-L 4J^I dJLA ^lj.-a-"! .t>1 ___. ^-j^ja-jJI jJ_v __jjL>Jl 1 j_>. 
_j_jLj__L) j»L-3 L-_>£ i2Ujj__J1 jL_5___-*_?l _ya JJL-C j-o 4_jL_jO __j! jJ_->- ^-jj!j i-Lsljla dJL-C 

j-_ idj->.1 _-Jj ...j ___!!_) _;Laj_^SLIIjj jlllj <jn__Jl Jl-4 jj->-i --Ijl 4_l_c^_!I j1j_}Vl 
^j^JI ^jlB __jjL>J1 j3-_i-_j) *-U1 __-_ c* (_oLc 3! r.nU jl__ jl^II c__L_i Ijj Lo 4J___-^La 

3jl_c 5j Mir Cj^-jj 4_ojjJ_i j __-____- 1 Sj Mif j) -liljJ-J 4 « . n" :_>jLa i j-L____a_>J VLo->J ___c.^_Jl 
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CjLjj,» t^TI ^ Juo («Jj-j UjL-tC 4_u-L> «-jLte-C^I j-J-JJ JjLljJi dJtA 4__U <ji 
J-J_Lc<xj J^ . <J 1 _ya _>_Cj (<J ( L_JJj __JLc 3j5>__C .__j_^ _*! TcjjJU JUC pff~< l > U ^-Hl 
tr>"< t a ^yii-! J (-_at__-.j mJI ^ U") i <a jl JL_v __j|j 4 n . t t a 3! 4__l_>.L>.j 4__xCjl 

j_ilj ___b c_j__C 4_jcjVi j m.1 j ^ jj-c j_*j ^-JLc c_j.T) j__L-L-J1 _)! j-jo i _jLuV1 
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3jLo- «btjua ^9 j-__jl 


» ^(»v>.jjJLt J . JLil^lJt Ti^ _,_) *L>. L*£ («-<_u^l lt^-uj^b <j-u LLa__>i (*) 



Ijuj . j , j. ; (j*LjjjjjVl J^»— _ i j r jjJi <jljjVl 4JjJL_>. Jj—JL-Jtl l__j___ 
t^j^LJLI j nif, jjLuJI ij^-_JI jjLj! LjjjjI £j-ubjil Ijl^j jujlAJI j-L*_Jb*_'1 

OhC>L!I (jjjJI o4 ^ li--'' ((* * Jj>J ^^JU J-* C Cr- 5 4JJL>- J^J 

^ V , V*\ ^jjjljlSJLl ^LaJcuu (j\ ~<\V\ nr a *i n JjJaj iJL__ll J 11 m ^ lf tJjjjjJJ 

c-oLS^jlJI ^jUJl I $\ r .„ 4-4-l-^JI 4__u J^l L_*_Ot_j * >r , VoV j 

. LoLoJ 4 rtj^j - ^jj L»^ _ 4_*j__j ^clajua 



cb j-i_JI 


^—Jj <■ ( l (I M (jtj i<\ \ U JU c4__.J_UwQ (jjjt J-4 t *1 '<^jJ 4_>L-_> 4-LjOJ (^yJjLiJl (J-^J-* 

_jtj r*n u_-__^J ^L^jjIj *(jj}ot iii 1,1 ^l.oU II L_Sjjl_ Odji 4 ^ IjJL^J t(j^JLua_ijl 
<jlj. jU» ij-L-H £j__b^J *jt «*L-4__»J1 (jt^-ua» (__jjL>JI al o <J _jjJI (jlj j gU 
({Jjtj-aJI) J-j-cI <i miI _>J j rtUU jj_ (jtj--dl I JJt j^la _yQ Jjl j\J&J .«J-4L_>JI 
. (___jL__JJ l_lJj-_1 < rtl iii j_Aj t(4_jjJ_>Jl (j\ " r ri^LJLaLj) «__tj__)> (___ \ mi*i _£jJt 

4_juL_ji Jju_JL ojLi ^---Jl __}L_J1 __L__Jl ^lr 3_Lj jru__i__i j__J_JU u_l iM 

Ojj ^ ' 1 ^3 ;4 j ^LjloI l_)1 *m > 1 1 4 in<il t Ji-_l (_-jjL>JI _>_J t Jl + **< t h VI 
I JL- __-■ (j* «il i nU CjljL>ol Sjjj J--4JJ i4_J jJI 4_*JL) CjL-uI jnU ^Llaj 4 o o i^a 
£(_. mi 1 1 _>-aJU \ j'j ,^<*i**. L_u_oj ^ JL-U-mj LoL_ I JLgJj ♦ 4-l-?.j j Irw 11 cLjj_11 _ya ^j__JI 
(__Jl 5Lj1j_ j J)J U , >» a 4 / A\ <_<**, jJt ^__£i L-r-J <<*~\ **» j '^"j (jtj-J_U 1 JLA (_ m*?j-jJ 

. __j j L>J 1 Ltojjl <_--J1 Sjuj_CJ1 2 jij tt cjL-LuoIjJLI jL__u_-1 
(_j-c*JI ji) u_j____1I . JjsL_J1 4-a_^j_u *"u£_>J1 - *- ) J-LU1 £-^JJ 

(__Jtj_>- 4 »t'X J jJ_ JUj-rt 4_jJ___Lc tj <*t l^Vl (j_iL_*_Jl jj JLjjL_>Jl ^J M ^ « A 

Ju-C <*Ojj^a C <**m jTi - -t»a 0 j£j_a ___ 4j ^___Ljj *(j1j__« 4jjl_j __1j**'*i j*m i h A 
jN J ' ' Jjj-AJ ^j" ^j" *' ' " 0 • (__J1 j_>. 4JjJ_s D tjl 1 mUI . B 4-u£>jLlj \$t nr*n 4-__-_jJI 
lJ- 4 lJ-^J-19 * V*Ju-___-Jlj 4-UajL-JI (_-__ c_ij-_u J !*>-_>■ j-4J l_3j_L_JI ^Juuuu-a l_)j I i » a 
^j-4 Jjij-La t(j-L>y5 j-A L-_i 'J ***"■-' * (jyJ-A t « j j^ 1 OoLt-c j_Aj < L_^_u____aJ ! J-L-wl 

(___«_, F (j_lfc__jLc J_0_-u! (j-« jL->-JJ I 0 M 1 iE 4jL*->jLu (_-lcf t j-« (j^\irTtA (J\J^LAA 
. t 1 >. s>\\ \ \ q\ '^j**' * 1 i n" lL)L__J_>- E (j-IcLj ^-%Jj .8 4_j__>jL»JI ^_4 MpjtjjJI 
L_)J_OJ «_C LaLjCJ 4-i-_-_J J— _>J I (_-ic 4_Ll__0 e_)J_lJ F (j_L__ jL-JI (___ JL>-^J 
(_JK**I "~1 _JjJ_>- j^J Jj_*J j J 3 ^-"'^ 1 JU- JiL. , Ja J J V ) \ ^lj l r^JJ ^JJJ iB (___ 
.(jj^JI tjL^J SJT (___ jLjlC VI <_("fc.j**i 1 nj Li J-Aj tj^_>JLt 

:<___> i ___ j L>J 1 L^-jr. U£ *4_Ul>JL1 _-Lo_JI 

(^-J/.I 4_i5I^JI 4^_jJ_Jl :L 
4_JL_II ^t^l 4U-1J--JI :N 
4_Jl_JUUI 2Li- :H 
4__1>JL( 4_i_J1 jt i4juljJI :J 

(a_:j_tU JjL_ji jLl_ji j__ji) 4_UjJi ;K 

4___4L>J1 (4_:j_*_I1 4___1) 4___Jll :P 


KjnllmUI 6 jliAaJI v.qIIj p^laJI 


Lo-Lu lL 4 fl<tl Jn ,„] ^ *L-_Luo C-->L_J < J --Uj > ->Jll J_£-_Jt CjI j H s Xtl 
1_L>. 4 rtj^J CjL__L- 4 U r m! jj Jj <. t]| ^j-s-^l CjL-__CJ! ibL-jJt 
{rUtnW ^ ( jj--L-_.) jjj--"- Cr* 4 -< j "i a ( jVj-_JI) < .li^tt JUJL_>Jt J-** 

4_Tj_*-U CryLLa ^ (tl^i H 4__SJI ^L-JLj) N j L jtaSJI ^,,..-^» ^jl-JI 

♦ 3jjL>Jtl CjL___J1 £ya 1_£-Uj-_uj « < nj 
4 t'n n\\ ^yA 3j_uLu_* (j_-lj_3l 4_i_3 C-i_>0?j (Uii^it II (j__ijJ_» <jru -wo gij^ 
^jjjJt 3*lj__i (j_alj___Vl ^jj- (j_s>j__- J-T £_3j_4 J^*JJ i4 rtl" V a JoL-dj JUC 

<j-JI LJl j j mij (j_aj--J1 (jL_» *1j-$Jt 3jLa Cujj Ijlii * La _oU ^ J--^ (J--^0 

t< tji <rt Mt Jjlo < * j i ii i <_-jJ1 (j-o 4__uL__ 4->.j J <j|j jo » ^jjL^JI JL-J 
i I JL>> (jHJjl «—) _U_lTJ1 jj-sc-4 j Jji-Jl j£j-c Jjl_vj iJjjUlU 4_jl-_L>J1 4-ijjJc-JIj 
4-U ^jL-^Jl jjL_u LUjGj ♦ J-3 jtj-iil t_-j_£jj ^ 4-auJ-atjJI 4-£ljJI u 0 uaj 
. L-Jl 1 • : ) ^Jtj^ cJJj 4__jJ1 £y> 4-JLc 4_**jj jj_>t 
t^jLaJI ^jjjJt ^j-A Ljlj * Ij-l__> 4JjI jla (j_alj-C.V 4j1 ja_4 ^jLs-Jl Jo,»" <»l 
i^-CjjJI (J__J_JI) oji^' 0-*-Lj_j3 <__]} ^LL_>_» ^-jJI (j_sl j-_cVl ^j <i >J <j-«j 
<j-« dJ j j__j_-C j *j__a_L_J (__JI ^JbljjJI Jjj__>uj idJu\ i t .i Tt < m ^jj (j___*___Jj 
t_jL__CJt l_1jj__>»j ^ojj tc-jl, j U, *\\ dJLA J-i (^yJ- . ^myi V 2ljjL_>i_ -j^LLu 

^l_____t (j-Lc 3j_iiiL>3 4jj 1 U 1, 1 ^ j rttl IjJ-j Lo Ijjj^j *(jljjVI j_t__>j (j-JJ J jjl__ jJJ 

-< rjiriritt ^JjJU 

4_( VI t cjL.tjV; ( „VI dj-A ^j-A JUJL-Jt < n i r>j ^jL>Jt (jl (j_o ^CjJI (j-l^J 
(j-Luj . La 4^C j < i ii I <jfyj_xJt! ^jjj mittl ^-.j j Mjj pjj.Ol L_uoL> Lal <i*ltf)t (__Jji 

i^-L U_C ^LuJLl alA J-*J 4-t-_«L-Vt 4JjLiil ^hmnl 

L-v^jjj Bj A _>jj-d (j>a ^j_Cjj S (j-CjjJI (4_jj) 4___jj W 4jjj M 1 «i j_oj___l 

: Lj jJ (jj^s* J^J--^ • c jjfc 4*\j iiiiII (j-ii B SjUI (jjj (j_LJ . j S j (j-c j-JI 

W _ W- x z 

S S j s^ 

:(jt j-j-o L^Juoj 

W(S-S|) s 2 

x = - + - 

S 2 - S[ S 


4__b 4 > i/) (j-o < " < j *i "i 11 4 nV"< V o t3>-—* 3_V__ ^j^jl ~>-lt « fl ir> j Jl_ j 

— OJJ (jp^-3-i\ « <j-o ^j__« CjLLj _ (jjj lt— 1 t> J k ' i fl Kj 4 4_J^1 — ftlt 

*tj_$jt <___ 4 1 j » i i ^jjj ĕ >j »1 jljlj . *Litj «-i j-#Ji <J- er- ^ 1 1 

^jiJ^Jtj *__- <__■ 3jj-«_-,ll H 4 ii<tl __JI J-_u *N 4 <__ L$_ijjj 

(j_jj i 4_uLj 3j-~ (jijjVl _j J >j _jL__— !1 _Lj__>__ * ^ J Vt ' "J 

L_jj__« (jl_i» 4jI —j <^>j_i ^yjjL-iJi j—£_ jL_aJj . *LU <___ 4 > j »11 (jjj 

*LU 4 » j j W> j 3jlj_>Jt 4_>-j_ ^y* (J_C j J 1 L-u L_t 1 4_ilj_> j j tl 4_ij-__»J 
ia^Jj . 4_j_e 4_j_1jJi (^j-i-^i -JjJUj _}L~-M 4 » j .Uj 4 j <i< (jl t 4_lj 
j_>.? g-a * LjLj__ oj-LJ j^>L> j, \ i r\ o ^j_a ^Lo ^-1 J V " < nL — t m \ j 
— j j Vj ^J 4_1 < n < nl <j-*j *(j-iL_Jt *L_I jl j*if VI *LU 3jlj_>. 4->-j_ 

. 3jtj_Jl 4_>-jJ (j_(Li_^ 4 _ jj tn > 

t__!jj___J! j-o ^jjj—- 3jj_ JjUj «4_____>J1 (jlj j ^jLj Jj__JI jj-—> 

j_j__j t4 j f j-Jl JL___M (J£±juj ^jljj^t 4<L^}L_Vlj 4 j rtjj__-^?j 

Jl o r V 4___»jj _>jjj__ _,_ 4_a_ l_ LLual <jL_ ^jL>Jl _)_* IjJojj ._U_ 
1 $ t\c t JljJ V <jr—l (^J—ol (3 ii>V t*jJ- J-J——J Ujjjj 4jI__ (jL_ i4-_}U-t 

(j_J t^jLitiJ S__L>JI oLcl juV t Jj-c ^jLSLo^L ^j—J j * L_ _ qjj * a j-jj- 

JM_*. ^j^J i JL-TL—I Lj_Lojj . 1 flif J— Ju jt J n <j *tt (jS_ Jl o f VI dJL_ 
4jj jijLdi ___> (jj-jOJIj _l___Jt jwlj— (j- 0 '4__L>Jt djJjU— 

. 4jjjt jj, SjLjJuJI _)1 rtj itrVj| *ilj_>.i (^--ij * 1 <j "t JJ t jtjJlt j-j___>_J 

oLt 4-j-_jJi a_jJL jJLJi ^L__>MJ 4_jI jJI ^-UJi j_-l 4jI_- j ,itjj 

. ^_UI jj t J J-__J I 

* j-jIjJLI iSLuK i ^ _)Lj___j /j_ 4_uj__t 4__JL) cjL_Jj_ jl_*-jj V 

4 j^y j"v _____ jj_i V t j 4_j_jj L__ j j Jlj^J t j_.tj__U 4_4_.tjJt ^L^Lj-i_!l ^ j ts\\\ 
J-lj_-JI V Lt_Jt (crylj^) *(4-_L_Ji CDljUJIj J_tj_Ji) 

j__ I r i j < (jSo ^J 4 j i^LjJI (j__-_ f t «j_> *<_«jjLj -*ij __lj__Jt J>L>- 
_Ijj1 ^-jjLi-JI Ljj_b j jl_ L_! fu_j (^i- i JLiU Jj__- ^ji— . j_u _— u 

Jlj_> 4__L_ L_L_ «^lj-aJI ^ ^i" 4__L_J_Jt )) 3j__ (jl VI tLjjj *tj-4-J 

^tj^Ji ol— ^L^-j l>° ^Ih-N l^j-^J oL^j * U U mjJl jj__*Ji 

. 4JL=_o J-tJ Ji-tjJI £_j-u ^jLJI 


«LuolluiUI SjUoail ^ <v m Wpllg |ogiaJI 


-A___VL 3jjJl_>. 3oL__. ^ ^ I miU c_>1jLg_4 c__jL_> njj-j*. \ 4 j -v.L _>-<i 
^6 al>\ V " miI ^j-a Uju *4 j jjj -r " tl j-jljlt I *s j M*v t "j I o j *^ 

*L-_$_Jl_lj <( Jj_>J1) 4___jL_J1 CjVV1 ^ CjLal <i i^tlj CjLj <i j mi 11 
CjIjL^JJ -JlA (_---- J-JjJl ^J-OJ _-_j_-_J . S J ri t fl m£j f% lVi I ^O-^jI o j o in H i 1 

__*L___j! _>^j fj t " j V tj^t-^ t t_iL__J1 tjut- ^y* 4_L-__Jl C-Jj Jj ^ <?tl (___ 

.2UlliJU c_LL___Vlj __>VVl 

ta_ib>_JI 

( l) : LaLjj (jLuajl t *j fl jl_J?j (jJLlA jL^ t4 j **Mj__£,yi CjLjj jtl (_-_ 
t«--)l t i *i"_1» (l->)j '(jr) *'J«H (_--Jj u->J1 J **<ij Lo Jj-_>0 _£l t«JLi-jyi)> 

1 ^ is>j *i t"j (jg n t II 4 t mi! (Nt im I (jl irnVI) 4_jjjJI t__ijj_>. m£? 

.2L_jJt! fL___0?l 

(3-1 *Wlt oj j in n* jl_>j i(__Jj_M 4jj t*i *lf 4_j__i_ujJI Cj1jj_JJ Vj ! jU i njj JJ3 
I fljltVVi ^_-J1 4_Ju.ju_4lJ I ^j^-jJt (__J J ^ i r> <i j V LjJj ! Ij j ni ft\ 4jjjJL 4_L_u_>J I 
— Ji — i__uV1 4_jjJ_u (__JJ 1 -r tj (jt (jjl 4 jtr (jL_j . 3 J /O 4jj____j jjbljlb 

. Jl_JLI Jjj i fi _-J— i^j_5 (j-j->j 4JLgJI t _ 7 _^j_l__> j j m> <*T( I oVjL-_4 

(j-C j i t j (j| ^IU" Mtlj _jL__u*_ I 4j^j__j (j^JLoi-ll J-l_3 u<j__ol_-U>) 4jL__" (____ 

^jjl-o (j__ -j-__>l_e ^jJ-JL 4jLjjJ__j c_jL_j t 4_j__o JU4JI (jjJ-JL jl i^>jVt 4jl<i r 
^ j ^j ^j j ■ ■ **Jlj 4_^Lj*)-_j__JI j-j-oLl-JI C-J-L__, I I flW jL_i__ojAJ J^L_ --j___j 
4_l__ i«jJ_>LlLt» 4jL__ (___ *(j_uj j!t\i Lol . 4_jj_l_uJ1 j__t1j__LI 4_i_>. jJjSLi.-.i.t 1 j 

(j__l_ 4j! (j_a ^uLjJI Lr i_jLj_x_VI 4j^.lr\*j _y__ 4jj__> j_>- 3jj___o __j_j__uj ^cJ 

JjLuJlj (_j < n v i^tl JjLuJI (j_j J*3jj jl J jL>- jl_L_ t (__jj i^itt ^l t miV1 L___jI 

1 JL_ j_5j >— jLj i^mI! 4___j!jJ (__5 4_ujj ->"il1 4_bjJ_J1 Ji-jt 4j1 Lq_T t^-jLj j<i!1 

tjj-__-U (j_? 4_4ljL5__L_-il jV j-va_l 4jL$j ^ J____3 4__CJ i4_JL__ 4 <i j^ I j Lkl Jul 

* ** 

^LliJI 4_ >JLt_^ (jl Jj . *>L*__ L_^__J1 J_-_>jJJ1 (j. 1 -->!— >■! ~ m < nl ^___ j ^-JLc 

. Cj 1_>- 1 "1 m i nVI ^JL^J jJj-a jl j_»e_> LL_- 1 M^j->u Cu_C 4-ujj ^r**J1 
(__!*_) (_-jj--^ u-uL-C Jjt (^ A*\*! j-~- Cj) m^jlLSJI ______ jj jj? _^j___ij__Jt (jl__ 

(_^_5Ldl JjljJl U>- l J1 >--lj?) «Mjji y i »^1 (jj-p» jjI ljrt**(*ia iCjLjj_u_jJI ^ltJ 

*J^L_JI (jj— — 3jJbU_>J - ^ J ^ * ' A J_>jl__>. ^__ «;J_i__J| jL-u-jjt 4___u_£iL-_4 


L_Lu_>j l_U__? u Urt 4_t VI iJnLt_uVl 4jjJ__Ju JL>.t ^JlJ-JI <jt u--* jJLjJ 
LpJ j*Ll_U (JjjLoj! _ lj_>L__ _ _AJ_ J}L>. (jnO £L---J i^l_JU__Vi tjL-J. L_ul_I_ 

._jL__uVI 4jjJ_u J_*j& j-«Vl 4jU_ J-*J JLJJL>. 
(j_o (_-JjVl 4_L_* 4_L*jJ__JIj <__j'_M jL_*_jL 4___uL__JI 4_-Jl_UI 0 ^ VI" 
(_£J^LJI ^jIiL-JI ^jj^-JI J j I -> t ^jj-bjJJ <j! j^trtj __j__j .CjLjj___jJI ^jjLj 
-__a______j f**Cj w l^ j .__-_____£» LllMj lJj____J1 ^ya 4_ol «u **i d dJL_i_C (jLS" 

CjLoJ JJtl ____ ajyJLC Lj^j__ <jt VI t^-iuiLs-. y<nin J-=-V l___j (j_~ L^uoj-4-C. 

. 1 j 4J__jlj_j_-4 djj___xj j;jj__>Jl oj- 1 c_JL_v £^-j__>jll (j__ 4__1_J*_U 

Ji-J-LI Jjj_-___j _-_* i(j_aj-c_-JI <Lat, i" miI <_-JI JjoIjC 3jlc <___t____lj 

LaJL-C L-JjLte-_JI > L\ V~ ml J-Jllj i^-JJj-^-lJI JjLuJI (jr-Lc (_gjj '^"'tl 

£j___sj_<JJ (_____> LjJI L_*jL>JI 4 il r j iL_wjj____J (j t iii l_j_JjJ__j ^__ jJ _5j__teJ 

IjLA <3>^J ^ JTjl^»! '"^lj 4_>_>. jJjj miittj 4_^Lj_j__iJI l-JIj-kJI JjLS-o (___ 

( B __ujJ__j _ -t .» a \ ^JLJI J___c ___ LL_l_>. I _ l_j jl» j-__JI oL__* L*jj <4l5> 
SLU-jJ l__uI^_Loj J_sL___c j j • - jL-JI Jj_-> (j; jJI jj- JL_oVlj L_jL_yuVI 

(__-_ -2lLj___--Jl <"m ojJ LiJL-C jjJojJI Jj_>_JJ . ^L -l-^ - T l - i 

(__lc ^_<J__ct 4_jJj t^j^-^Lj-a-JI ^J__C I (j_>s J_>.lj (jJJLit (j-J-C fM 1 ' " (jaiL-ot 

.^Ln^JI jj-___JI ___ i j}L-_)M 

(___ (j-3>JJ *\"10 4___u (^-Jlj-s- Sj m jtl (____ ^c__-l-$JI (j>j (j, i .ii -k jM (-Lc jj! jJj 

J j_c___o i Jxlc 4jLq (__JI l— >j_J! (j_o j_j__JI L_iL_L_> 4J L-t.-n.) .|» ^ * T*\ |-Lc J-U— -Jfl 

oLjL-sLjJLj (___JU j___a_>Jl 4_vj (__lc L^l-J tjLq__ (j_ i n p -^ J 4-l_vq_>. _-Jlji- L^JU 

*L-jLj-_-tJlj L-ii-Jlj 

«jJiLill l_j_1_?)) jJb (jjj___JI j__l-C f\~t i $W (_>jl ^um\ JlL_- m^jJI l_jL___JI 
4_Jjt 4jj \ri l-jLj \\\ jj_jl__j l_j l- 7 - > . t I IjUb J-lOJJ , (l_j L^-____J I l_jL_l_») 
4_Jc iU'^L> <_£ jJI ^-JjJLl ^Ll__JI (J-3J--3 (j-C Ijj1l_>. 4 nl" V ^ t jL-__jVI ___5 
L1___jI ^'i i (jjl Ji-Jl .m;JU__JI ^-J-.a- (j_iJL_J_il Jula (_____>LjJI J jlrt "t l 
(j_o (j-LcJ I Jl^jj ijL____jVI 4__lL*_*J j j (ii n *t 1 1 IjLA (^-ic 3 JljJL_>. 4 j > 
jt i(_^j_L___JI ^l t Mitl 2Ljj_L__J I n 4_4j4_Lo j_lC Lsl l_*jI_C JjI i h * 4__i j m 
j!t-jt 4jJjJI 4_L_bLs j j i M ii1 __JJ L___l__ut (jj-SJL^j 4___j-_>L_l l_-jL>- (j_o 5 U w - 

. jL-__jVI l_jJL>. 4 jiij^ ^j-tiu ^joI <w -^l (j-« 


SLuoULuiUl SjLaaJI Kui%*iqM9 psJ-UI 


Jl o r I _>_. ^Lj-^JI _>jI J <i r J j <n ___!! 4 < <n j\^Jt __l q mtt _;_!_>.} 
L^-jl ____ _j_-j^_JI 4__t_J J_i_n3 ^jJI ____JL_Jl J^-jJLl 4 i^j __A 4__3>L__I 

j-jj-___J iUn 4 |w-uij culji t_jjL_>_ _£ lj ((__Lj___ju) L_$_! ju 4 > j > 

(^jLJLI Ju-oL» 4_«U__.t ___ L_ j h"t - ^"m^U _>_)t _)l_* illl^J L_}L>. .__L.i_.JlJ1 

_ ■ <i Ut l _____jJt (___ (.-Jj-M ^jU^tl 4jj__4_> I j\__ j i*i r I j * L^L_-j__u--j (jrlii-'' 
c__*____j t(jlll -stl c_j!j_Vl LL__- 4_j1jL_J 3---*^ L^jJwO _)L_* Jl__I .*i__JLJ 
<.« mi < ___ L___*JJ 4_Jl_iL_JI dj-A 4__jljJl _)L J>_JI _-_ 4__VJL__ll 

. 4_a-^ * 1, SjJjJJ 3j__JI C-J_b ^JLJI 4__jj»_o 
LoLcj 4____Laj 4__jjl_- 4__j__llj ^ i h ->JI _Jtj_Vl ___ jtt ^l __jL^J__j 

( J__3fcJLo (j_>J__l <1 4 LLiiLcJJ i((J__l__U L_jL_J__fi )) _)_- <L-JL_Jt 5 tl £ t I 

4_-_>!>_>JI aJL-A J_La _)! jl i~iC VI ____ j__ _M i_^_l_JLI d-L^J Lub j_____ct_- 
_>£ L<u V 4jj mi "i t 1 _>jo (jr_— ~ j J> ,_u fw j (} tl _>jI JLLc j_j_L__JI J___l_u_ _>__>j_j_i 

j-L__ j_jjl___ J_> _M (____ L__)jJ jj5Cj _jl i_U_ ^i-j <___. i^Jll _j-4j .4_oL____ 

4-JLljl _$jJt L-Jjl mi Vl __J_ _Jjj| L^jJ <±r--V i _, ,,, -_J 1 (_Jlj_VI _)t hi» dJ____V 

. jL__u_*l 3j-aL__ t__5tj ___9 
Jj^-*-<u i_Jlj_)M» _____ __.,.,. .^11 -Jlj_VI 4 jU r ^jJj-M 4 irt j<tl 

_£jJ ((___j__* p < '* y jj—-__j) _____>J! cJjjJLl _JL_?____j 4__j__j u(<j^ _______ VI 

_jjJ J5L_- _>_4 -Jlj jV I J i rt" t im j ^ 4 . J____ 4 j >jL__ olj j**(, <i,> jl_L_JLI 
l_J!j_>U)> (-jLUI j>l-Ji (_;jl-u I j__ . 4jj jJ I JL-*-4 J-nIj «La fr_-__-» cj___j 
<( 4_j j L__c )> J _v_>j t ~/i Jj-*! jj-t-JI jJLl 4\~- (ii _;jJl ^(^--iJ! w(*L_j__-JLL 
~c____j I j— L-j . L^jLc, t *i <(iL ^Ldj j— _1 mi oH 4__jj__»-<i ^Lc__>. I (j__.L__i_j 
(j__-L____>. _;tj _)! _5j (ii 4_ _* LL____>. _)L_* «^^-j-JI)) (jl L_jjl_4 jl__L__JLI 
S jj <i"J t 4__La _u_j_>-j i^j_>. I _-)! <iKj . 3ji> IjJ! (___ 1 $\y nij _)L___>J! 

jJLjj 4_j I 4_>.j jj tjo- Ij j i n 4 _)jjj__Jt _n_> _______!! _v«ijJt ^jj-Ljj 

. __.__]! l__>l_JIj JjV! ____>. V! _jri-j 4-4-ooj 3 j_L_ JL_>. jj 4_JJ j j-aj 

4j__-*>LaJ * j j j ^ "Jl 4-LLa j_J____uj 2 j j >>jJl 4 j i -jJ t 5j " ntl -> j— - JM_>- 

(>j t *^jL__JJ 4_X__l^ _J L> J 1 • A J j <7 **M itl _)1 Mi^tt ___ _V_ul J I L___L>. 

. 4_jj_lI! ____>_ 

SjJLll» ^-^.tuj Lo ^J-*_u_ _j_*__>_Jt jj— *-4j aJljj*i*1 Lol . « 33._j._-.lt S^JiJl» 5-4 ^-jI^I -l____JU (*) 

.[-_>.j_JLl] .«^L__>JI 


3jJL__ aJlc 4_Jl__- J a mij LiJljj^l 4 jU r L-JLJJI j j U 1 1 

__-- (J-----J * - r I nM Lot ijJ__L_La ^-.Cjj |>j |j il oj 4__jL_<_U (^JLc «j J J <> "Jl 
d 3-A _)_« _£| g. L.C J_f inl J t n 1 1 L,M ( iM J I t4-__j| < ntl 4 J i m ">J I oL-_jJlU 

^ ' 4 K mi o « j jj n"ll 4__Ls>) 4_v1jj Lo JLlc _,-->• <_>-J . 4 j Mt->J1 oI_-jJlU 

_-__._ SjjjLja Jlj-j _* L^jLa .4J jJiLLo er^-jj- ?j & ^ * jL^cjI ^ k" , <m V 

JlaI m i U 5j t * _^j_>- i 3j Llaj * 4j_j_*_« « l_J lj-1 j_-uLjlxu>) f- i n l___jj_jlj 
_-!_; t^" j ^tl (j_il ^lV" miI . <__3 j_«__J I ^yic 4uljL__.L-_J 4-___Ij_ju~j ( j i r> j 1 1 ) 
__JjJ 5uLaV| v _____£! __J1 |jL_____,I U 4__L_u_~ j-jJL__ 4JL- 4 Jl_JLl Jj i iii 

____ ^Jb j-J-C ,j_~s 3 j L^o j 3 j-±i- j_-*1 _-_J_lj_M J_-L___<J_ .SjLtJI f____-_J 

. oL_.l i ii U jjjl_j 

_, M.^JI Li3ljjyi 4 ,lo*t 4_j!>LjJI jl^J.S?! *ju_ __J1 _ul l__L___i 

*1jJ__L_-g1 ______ I _--JU IjUbj i(((_____JI) L?- 1 '^' (j Mi -kJI L_J1j_Vl» _>l 0 < nl La 

__jj_>oj *4_lj_>-1 j i ) ^ f m ->J1 »lj n~M nl (^j_*jj .(_jj__ _>c 4____%__j ^___>JI 
4____j l____jJI ___) Jio-J LaJLu *4-jJj _f jJI __JI t j_>> (j_c tj_*JJ (_£j_x_a_Jt _L_x_V1 

♦ L^j_a-s_o ^-J. «. I j_=w _ I 4_»__jj 4jIj ^_____*J1 _jpuj * j^- J-> jrv 4__.}Ljl_J L__1j 

<j-C i M i M _)? (jSL<U 4__j_-ll _J ^WJ fltt jjjl 1 rl" »J 4i-<lL__J1 (j_>J_5t_JI _J_- JjXJ 

._>«1j_*JL _Jljj^l 

- ^j-J L__a_3 _ 4j3j_*JLI _jLj ^ i r> n " ^"m ^jll _>j1 4 j y- $ 't a uLu-5 ^oJbl _jj 
j < ^ *< j Vj t(_Jj_3__- _jt __jl_lJu Ljj___j ^L- t( j_1^_>JL l_JIjjV1 ____; 4_j_1j_<j 
uJj JL_>J ^Lejj^LJ! JqJj mi! L 4_ojI__ J-loj JL_J . J-cL_J1 Jj__*_<i ___C j-*Vl 

^ L__ 4jjjJI 

__Ij 4_%J_u_i ^j_o i JLu 4.g.j__L--.a J_tj___-> __Lc ^^jjjl ^__u_>J1 ^__j (j| <____j _ ^ 

* « j— -— -Jt ^t___— <)) 

j! t4_l_u 1 1 j < r> 4 Oj^? L)' U^-^i tl--u-__4 ^yJjJI ^ i <i ^l (jj^r* ' T J - ^ 

__!] J i f~J (jl Ll_u1 tJ_X__JJ _>__4JJ . Ult d (j - -^ '^! ^ J "WjL-y. jjLu£_XVJ A iri 4 

u^L___ J j _nj (jL___o_M) Ut^L jt 4_»^MJ1 ^jUmiTI j_c _ > ,K._j'_fL jlaLIII 

. «< ^jnMitlrt ^ n Ti V ~ 
4j! JL_>-j (^rj t_)j ^e__- I j Lu_uf __3jJ! ^u__->JI _)j_L (jl l-__*j _~ V 

. (jrj u t„l I jL-_jV 4 j m n mI 3j__1 j j «Ij 


jt JL_>-j JlSj ijrJ-JtJI (j-a J-y > (jr-- 1 f* UJ^d L 7*-"! c z ) - - 

^gj.J%* \ (J»_jLj^l->.j 5^ Ll_-VI 3jL_tij >J1 £_d j J *"n (jl m 4-3 1 mU _*JL_s 

.^jrjjJtj ^«11^-11 

(j___jL_____>JI _*JU_> J-_ulju 4 j n j 's ^Lj J--*-J <-jLjSLJI j_JL___ JL-SJj 

oljl i ", >, VI J_>j^___L <J*J-£- 1—«-^ 1 1 fl ih 4-1.1 t i "11 4__t}L__JI 4 t < iU j 

i UjUA^ f j ,>>tl j LJ-Tu 1 __Jj_M 4 pl ( .il.l 4-J_-i-_> (J^JJJ • 4_L_U j_3tIiJ 1 

(jjl 4ujL_La ____i__5tJj . 4 « ii n\ l_U_SjJI (jy^ 4___j__Jj 4 Uj i n t 4_»^_5__u 4 n j rt"i i «i a 
j-a ( j_oj___JI jL_j_j_>.Lj ^j-J-J JjSM (jl (_-_-■ (j_uj n j \ U \ 4-tjl n a ^j-C ^_l_j_^J 1 
J_L_____l 3jj_____u J}j___J I ^L__u___jI (j_£_4JJ . 4ujl__>u _ l^— >■ L 4__2uL_J I 4 "< jL__C 
gul" *tl_9 . 4uj_a__Jt « ( j____J» (j_a _jjA_>-jJt L4-JJ Jjudjj _--JI ^LjjJI 4uj1__Lqj 

4__JI (_$JjJ V 1 uibjj 4 Ij — __- — 1__ J — 0 1 »1 (jjjj — 0 jlU j L-gu Jl__- ^--lll 

4 njny ^—3 j . Jl_l_wjJI oLjj^I ^__j-$J1 (jjt 4-_*_l_1_ j_^____j I <i U) iO-_uVI 

tjj i4_-_____jj u "t >■ j I .L__>j-__ Jjlaj (jV I j t " < 11 < ^ *m ^ 1 1 (jjl (jL£> .j—« _M 

4uj L>u pL___L tj j y ^Ti tfvl JL-J . 4 j 1 jjja__J 1 ^L___J 1 Luojl t"a 0 Jl_>j 
-_jL_Lu_>tjJL JU-Lo _j-_*_i j1_jljVI jl <i"r I 3j_-_- ^JLjjIj tL^3jV-a_wf -^j o ^ uj 
^j-b-J ^oJj ;4 j n j 7\ 4_jj___*u (jJa (j--^!---- 1 j — mif 0 4 ^ t 4_jjL__>u 

4 L____ul . 4__uL_i__JI 4uj_______J 1 Lu Lo-u I j jJ I 3 J j__w j_« 4.aJ -.H O L_-_-j_j____J I 

, a! U, *tVt j (jjL_~J--Vt Jul 111 o (___-_; ^j — j — $J1 (jjl i_jj1 — >u ("1 *i 110 

^jL-Ui igJL_>4 <-_-jL_>j . jl <r> iyi J-tjj— -1 ^ ^ ^-L--- t V 7 (jl ih<*iVI) 
t f 1 j*|_t - *1 j ' "t ^__u____lj i4j-]lu 4__ Ju 4 jl 0» 11 -uL-_iLj__J ! jujJau 4 mt{|'i a 
(jSu ^aJ 4_j t (j_a ^.CjJl ^-Lc. 1 3j ^ >> V I 0 i^T) ^-J- 4 0 fl <i Lul jjjJoj ^-Jl 
Jj 1 n. ^-Lc. *(jj---L__Jltj oj j^ U 1 1 jj-->.! ^.j >■ tjL>JLt Ij-A ^ I J-uu-.j 

. 4-__l_5 j E» j_^_>. I pL__ut (^y-- Li_>j-%JL- l_4jL_u iJL_JLt 

5 tjU a L-^J- 1 p "' J ^ 1 1 ^jjl L-JjL_->U ^JlLjJ L_-.L_.jJ Ll__) j^L_>Jl I II "j Vj 

5 Ah-L, ^ JK I CjI j ^jU , „ 5 Jlc (j_a (j_j__u__ VI (_«_- 4uL_^ut 1 JL__j . t JL>. 
(j-O Jjf Lo-w _J-_J . 4 j 1 iiL-u Vl 4,j cUH (jrjjlj___J 4-Jj__5ij_w ^c-j-l-u -oL_-1 (j-Jt 
L>ujjL_- Lq_AjLj-j_cLj tcj____Jt (j-yLS-Jtut (j__jjL-_J LoLj I jt<t f L->.1 irijt ^JL_5 

4J_xJj i4_j___jj l-jjL_>u 3jl__ Lij_3t______4 - a1U_*.VI Sj_aL1_> ^JI—cj . uy±* J-- 

^ 4_*_*. « jL___ot). ^L_-J1 ^rlU.^ll (___<_ (_i__--j % - , t) 4_-__j ^ljl^\ _>j1 >^ ^tjJ-JL-it LlLi__Js (*) 

.[^pll] .RetYaction u ; ]y^\ JjLIJJ te^i 


4-Jjljj daj n mJI lT^ ^JjJ (JT^' 4__I*}L_*J! g,"<" r nj <j 1 1 i^j! (JjL-iw 

< U n °> 4_a- j -r t^> j_ t jt*i (J--J! 4 jl <> t II ^LliJ! (j^* j _-JI J-i_->jjj il -I t-it *iV| 
« J_L__ » (jjjLJ- < ri mi "< j ^oJ 4j__Jj 1 4JL. t < J_>jj__g Cx-*uj 4 m t a jj_1__- ____ 

Ljjj .^1 a L_sL___-jVI 4jjlj *.'j> l£ jl i ..j J_>j n miII 4jjlj <- « j^») SnelTs law 

.(___LL_juVI J^jLjl^ ^ 

^yA CjL_-l t mJ __JJ tij^ jL_i_^jV I (jl t Lu I J L-i_£* i^J-J-^Jl (jjl (j_3jJl_}l 
J_«IjjJ! (ju (j— - jj (j! JjL>. 4__L_i ^oj (j^J i(j-*J! _-J! J-*--J 4 m <>i a mi-w! 
4-u>»jJjj ,,■ Mlj 4__uLjj-_JI _ f\ ,„-w>U __1j_VL iljjJLl 4 nw^U 

4_lta__oljj jj___Jl 1 «Ci.g.^jj)) (_7-Jl 4 .j g.jS\ J I --j mij (_-S-J - 4_jjv jj j_Lj__J 1 j 

L___*_3jJ 4_JJV jj J_J-___J I J 4_J jljj_J__J I Cj i J_J_______J I (j-LJ L_)jL(J j-4_ . JU-I miU 

(Jx_-J '**-j ^ t^j_ju___Jl j_____JJ 4__J__>J I CjL__jJ_JIj (■ j-_-_J I (j_j J_lL__J! 

(_$j_j___JI l-4 l___-JI Jj— L- lt^J l>* *-1 (J^-— -™ d JjU> * ^ 1 "*^ »J 

tjJLl (j_-l __-<aLoVl *j-->"l _-— S ^ A(j_X_- VI (j_»L>JL)) f\"t i$\\ (jjl ->i O tnl Lo 

4_jjjJJ L__jl :>JI ljL_ _-__- 4_jLj_1_u jJ Jjj *3jJ -_JI l_J1j_! ^_jj <S j 

I ^ 1 _ * a J__l_- L_(_3tjJ! _>_« JL-J jJJ ^yAjj i L» JL_- __JI *4____9__j_oj 4____cLi_ 

* L^_jjLjj LoLoj 

____ .v jClJI __jL_ij 4_l VI i-jjjLjj « jJ_L_>! __j ___)» 4 j «i <r>? j^j ^iijJI LT i--j 

-ljLoj | ^'<o __ Ljj____jJ I ,j;j_>»Vl (J_L__jJl (j_o l_ JLC i n ^ ^j—l^JI ^jjl (jt 
(___ll ^ J 1 1"^ 4_«^ja __VL_LC ' ^ * ' -~ Ju__ .|oiftJl (j-4 3j_La_>a CJ_C.j___*ja 4jL_jIj j 

_>_. jl .4__JiJ-i1 L^l-Litj 4__jL>JI Lljll (j_. jl t 4__ijL>JI 3j_JI _>_. L^___£ 
f\j V "< miI Sj_->s JjV j i ii ^j ^j-SJI jjjJI 2j_A__> ________ Ij . J^U-JI _>jj-Ji 

(-Ti <j tjj.no Mitl l_-j_____ 4____^L-a ___ Camera obscura «4__<d__JU 3j__st_>JI)) 

LqJl_c u $ "*ilj Iju ____-_JI _^___Ji (jl C_-ulj t_j-*9 (j-j-Sj 4JL4JI _>£. CjVL_L-« 
JlLc lJLLj- _yj _>j_>JI lJ-MJLJI ^LojjI JuJl->_ j-iLj ^ (_-JI (j-u^.,, m i I I Jjusu 

.3jJ____ (__J| oY 

__J! «jJoLill -_jL__» (ji JJ_u 4___i___-Ji (jlii t JjJi ^jJ! Ijla jL_ U nj<j 

t_jl___* 4 1 j 1 U 1 I^J_uj . ^"m_ tl (jjl (JLojc) (jiu _>» IjjjLj ^J-_eVi j_4> JLjju Jl>- 
4 j 1 X Lj J 4_uLj j*<^ Cj!jL__uC.! j_~ 4_x_xv_>u L*j JL-l__«_JI 4_«JLJ! p" j ^ *l (jjl 

.[^^lll] ...Final scnson» uCjj l r '^' Je^- i ^ pyj' 1 _jV j-jI >-l I j-a o- 1 -__JJ»JL1 (*) 


,jl S i 1 j "v ^ia <tLaKri->ct 4_ajjJ,a_5 4 j "^^J^ J < »J 4 j J 1 " 4 j ijj_>oj 

^^— (ii^/l ^JLaJI c I td> Ljj m i T t ^LcJLc. j»juu *Lv _j o j ^ <?j-_uLj 
l^jhr (jL£ t (4jUntj^JiJI 4 j < j*OUt 4__a--*-j-lII J^-i- o-a) S-LH-^ L?— ~* i' 
2Lj-*>Ll_V1 L_ejl_jJLl 3j_jI j 5j i jl_l«->JI Jl_i_c) 4 — *JL_c ^-—»^1 <jj.> 
.(A, I. Sabra in Encyclopaedia of Islam, VI, 377) 
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i A j<tl» 4-^>*JI i-oKJI JL^ t" „i.«.l ^£Laj 
cLj.*jJ^JI Chemistry cL^SJl ^ ^.L 4JVjjJ 
4]jLj*_a £j_J iAlchemy (4^jjl_2JI »1 j, 0, j<tl) 

i^jJL_v J*Lj JjL_» J^-C ^j-tlojj I q flm j j j-o *ttl 
L_Jj_3fcJ (jrU ^ij, < nfi**i1l o^^? L>' ^ j <i ft>l J^-^li 
(JajjuLi LaJuc jljll l1! L n ^ »LaU1l ^gj "1 « n * 
4 j*(*ll 4_^ Lj__JI cLu> j<JI drV5 t4rtl"V<a lIiLjJUjJ 
l__j_-uJ . LjL__Jl3I 4 rtjrttl lL) Lr "i i 1 1 4j_l i im iUn^ 
^jLjJI ^ 1 (i ntlj « »1 j 4 j VII )) J$Vl ^ ' m ntl ^y-a-t n ) 
. « <LlC Lj_aJ 1 *\ \ a i<tU 


_i 


C.I «JjkJI |^jJI (tl «I ~lftVt ^jj» («^>JI ^ ■' , ' i .1 el>J-i J-i» 

j>_Vl ^ ^a-.JI pLa ,.1 VU u^j^JLI ^b^tUb^jieUi 

IjJb ^ jUJI ^jljjJ 6jL^a Jljj V 4-^UJI .(LjjJt) JjJI w JUJt 

LJij^JtjJI 4 <d tU Ll .^tl a JLA Jo ,V ti .^j-ojJU ^^U^^^U.ljou 

|j «< »L j .». . . lAJ I » Z \U,^[ y n j n ^t l ^V 3u j-jJU i - 

^aj) 1^1 *JI £yt JUJLjlJI Jj)-i_afj tt-Jj-Jutla. (^JI J-^a — >»J u3 j , » q .J_vjJ_>J1 

^-jJI JjjJaJlj jnjrt^ntl I (jjrttjjaj LjJI_- Oj_wj1I ^ - ^**^ ->"^ Lf3^ tL -« '-^ 

JuJLaJI ^j-Lc L-3^_«_jJI J i^JJuLt-OiJ^JI I ^ \ Vr 1 nt 


SuloULmiUI SjUoaJI Khi\'iqH9 (o^IaJI 


4**i * j iU __JI £j-__ajll (j^j o r (jja j j ^TI ^j-JU t__U_L_i . L^_jajljJj Lgjljjl (j_a 
(J-j-3 (j_xi ^yJutll 4 j V 3jJtLa CjijL i r j -r j <il*ij j-LLu (j_a ^ JU"" Laj 4_jj_._-JI 
j_?r , ,JL 4_.*>L-- 4J t £-___- ^L__j (j\ jl jJ_Ij-Ij .4 *<jU l_.L_*-j-_>! (j_a 4_i jh-Urt.^U 
£-Jslj r ^J-C (jj* J Ji-^d 0' ^-___ (j_~ 1 1 <1 g J 1 1 Laj ^J 7" nl lj 

jlj____ I jj----5L_5tJ ^£jf ^-Jl (jj_j--l J 0 J ^ll 0 lj L-a LlJLcj t 4j 1 ,. * **r 1 1 

l__jL »>t l_JL____>j . jrj_JL_>jJtl j j r -L_uV 4j t <Vitlj jL>dl ^ t.,t V*i mL »L^j->JI 

^ * i h "h * ** ■ j — * 4_u ,„ 1 1 l_.L___jjII LLu (___. (Jj uuJI ^-d_t_oJI j -_j j — _5 j ?-T 

j_t__ _4_1__ Ljj-_.II_> jJUu _--JI 4__uj i ii, vU CjLajJjlU (_- it a l_J ijjl J__2_. _7__Ju__4-J 
(jS_4J 4_j___«___>J I »1 j o J^ll o' * J (J—" i ~-Li- 1 (j-C- }Li____ .^j_i__jJLL) 4 1 1 ^ "i a 

l_J L__bj . (. ( *Ktl j_~ ^c-jl-]| jj>L (j_c _>u_Jj t Jlj <ihtl __JJ ^JjlII j-A lfl m nll lUn^ 
Jl o"n ^j__j in VJI 4_>-j 4_y-5»i__uVI <.! j 4j"ntl (J-jj IjJ 4_j__u_JL o> j->- 1 4_ijt i __ 

. L^____»lj_>j l^njn^yj L__u I l_>j I U 1, 1 O LL_ jU-^U j_~ JjL^JI ^SLII (__-__ 

(jSLft.ll (jjfl (jL-3 ~~ 4 (1 j IM JjL___]L _-Jfcj — L_J Lj_J» — L__JI 0jU_ {0--.J < M -I £ \j) 

(j_A ^<_jJ__c jjLa t mmjj * 4_j_4^L__i^ I <;! j<i j VII 4_L-L__ 4__»lj j <tij^l ^j^-jJI 

4 »*iirt» i 4_j___>Jl j 4jj__-J| L__j|j_>JI (j-o 4_uLj, oj ^itl C_L_JjII (__j_ 4jj t irttl 
^-J- 4-*4>o 4jI_Lo (4jjJ___JI) 2uLaLjJI »lj<]j^tl dJLA Jj_>o . «(--jjJI) nnill Jj->o 

Ijj L^JL__cl tj-L*j ^/j t^jjy^Jj^.j t ntlj ^ ^ ' -l^tt cj j^ n"j (jL-i-uj^t cjLLo jjJ__3 
(^.Jji < t m i a LLo l .4-la> \ (j_CJ . <iLj,qj^JI (j__ J-oL-i jjj_5j ^Li_> (^j- <jJLl l____j Lo 
^.Lc ^II Laj^L-u Ijljju>oj i((jj__JI) ^JUJL LJoLjjI j-i-?Vl ^j-ujJi l__jL>JI 

4_t_sL_i CjLo^Lla Jl>-jj ^JL-_ SjijJLrsII j U itl 4^>.J 0^3 *4_uJL_>JI ^ljoj^tl jj-L_J 
(___JI 4,j t.ii JJjJI 3j-_J r ->- _/lj jljilj L-jL-Jg. ttl l___a__J (j_xj 1 Ljjl m <i (^iJ 

3j-j__vJI j-L_i__Vl j—UJL- (jl Vjl JU-ili (j-A jj-O JL_J . jj-u lj oj -> JI a, V V" t fil 
^ Jl_u l__jjj-_>- I ^ n i ir» (j-jJIj tL^_jJI j o— l.>JI ^j iM a~ (jSL*J _--Jl ^^LjJI 

.(j_>.i jll l_4j jJ-ul) Joseph Needham 


<■■ iIWm *^Lj_^_j_>JI 5i ini _-!__ 4_JuL_uJl , 4__u3 j-_>J I (j^II (j-fl JJLjC. JL_>-jj 
(^LkjJIj jjU-tl 4_c;L_-i__> Jo mMJ <4 j jjj-_-e.rf.tt 4_£lj_«II (j-jo 4jjI n" a l__L>-j J 

i 3 -"ji ^ ____!! l__j_->JI L__jL_j .cjLLajJIj j i^yij jL-j._-.Vij iL__j_i*Jij 


jL_*__-Vlj 4 t^i aIIj <_,-__> jJL_* 4__l-_JL>JI _st jJLt 2L_JL>JL _jjjJUlUj _jjjj_ifcj_jj| 

Z \U<M\ Jjjj . ^LjhII L-cj-j^jaj VL_i___t j_5__:Vl ^ *_-J>_Jlj Ou^SJI 

(j^U 1 juibj tL-___bjJ1 (_L_J-_j) dL_*L>J. <Lo >V(i ,iU jj, U T I _____ «i ; r it> jJI JljIuj» 
<-___-_• jJL 4 $ j j io l_1j1 j i ii Jjcju i_Jj_>.t jlj4J L-jJkjJI «l___i__*__j» djL>uJ 
0ju_> Jj-4 lrtr ii ^j t i^jjj jt ti?jL>.T __!! . . . J-LuJlj __UjJlj jjJLl____1Ij (j-ul *r rll 
4 i n,M yj i <i j_L> jt i^ntU "IL *M__JI j! tL r __0 _-Lc. 4^" .'1*1 ■ m.II 
jt <__uj_j_J1 3j_it_)V jJ-JI ^j-aJj , ,« ,Ij J-uj 4 i iiiLLci <j| jJlu 4 j U i » (jpL_3j) 
_>--- 4 j i n ^j .j-__oL_jJI djub _-_-C _g j-T< Vi 3 j 1 j U oL_j_a jl j_ujjJ1 jl (jjjjJI 
_J_ ^y-ll iln irvl ^Lj-u LoLoj L_jL_- ^jj-Cj JL_5 4_jV t4jj__bj_>. _>-Cj ^J L_j_ (jjjjJI 
_>J 4 ~ i ^ (jt LaI_4J L_jjL/i _)-_> j_j->U.I ^Lu-JI (j__I . <_< A jJJ 4-jLmi 4 j ^t*>4 
j I ) < i fr j II (jh V < im jL_l>. , _M IjL-b ^ ^jj <*'m'- i^u JloJI 4_a3jjJl (jl n-" al ^j-_u 
_yo ^im a *L__j _-_ _j_>Lu_jJI £-4 t. I4JJ- (j-4 jl t^j-i-1 CjI j___ J-4 (4 in nll 
^j-u-CL- 3jU-__n (jj__ Ji-I_ ^L_a__ ^ln 1 .10 Jl_3j_~5 ___. jt t4__jj_>JLl ^L___Jl _Loj 

_;t ,t j n.LSt (jj£i- L<j-_C i(tiLjJLI) jJI a x i„ <f Jjt ^j£l_> .3jlj_5eU 

***** fr * 

__Jl 3j__U _;j__-l *___jIj__!u _;t 1 (g * j 0 ~w J m ri nj i_;j-_-*l 4 j mL-_il Cilj-Ld 
oj£ jt 4 ,lm 4J___C l_u<U_ ct-! ^---^L ______ .Sj^ ^L-uJLl jLo jJI Ji_!_ 

(j-Jj i4_____Jlj (_« A jll J-u____j V 4__jj_J! jL___i-.| . ^j___u__Jl j-LaJ! (j-4 3j__ul___> 

jt <(c_9L_>JI J 1 r\ <\ 1 1 » ^o-uiL 4__ajj--_ <\ 4-4JjL_4 4___jj_L_u 4 __._>-, _i >u _j__Lcj I J__b 

i 4_j_jL-bj 4<J 1 r 11 - ^_J_x_3J__J 4 jU.tJI OSJb ^ I JL_5t_J_j-_ I (j-*.4J Lo__^ 14*11,4 « iitl 

(4__u->Jl _jU*j (.''rj -r j 4j^jL>J1 CjI rtjUll _>_4 4 1 rt n 1 1 j _yjL___J! <_«-_,mj l_U_J 
(jL_i___-VI 4 Ij mij) L_-_bjJI L_i_*__o 4-uLtejl 4-_%_l_j j-Jtll! I Ju_ _____ jJLJll 

«ojj" "i mj^II ^Lu__JI LLlSj L^lijjc L^ 

^Ut4_^_ff 

j h **t -4. CjljJLd jya (4_j____ j|) l_< AJ ^Lul 4jjLt_4 jl *_-__> jJl 4.f.u_r> 

_-aJl jL_C_-Vl 4______LLa LlA _>S_*JLI j j r _j_-j . « c 1 ,-j oj'- » j_i____JL l-_jIjJLI 3jLc 

.t^«-u_L__LI ^jbl j_Cj 4jjL_%_4J f-L__JI j ij ^jSJ t_-_l j 0 j ->JI j_L_JI jju __JI Cjjt 

J X. * J JL_W ^yjj C-J I " r I CjLjJ__J t LjuI J 0 J ^ _)-uJ 4jt J_4 * jU 1 njt ^Li-O JL__L_5 

« t ij^ j-jj Jl_3 4_jL__ iljL-o- l_3jj-j_>- jjfc L-wSj ._-j1 j 0 j ^tl j-V--JI <-.<lr. _)_iL-t_iVl 


«LloULujUI SjUosJI ,__ Siu v'iqI13 (o^IaJI 


1 ^ i ^> t.,i .jljil j_L<uj '^L/— ^j J ^lj-^JIj J--M j^— 9 -— ^ajn- 
ji^Sujj . _jLJIj ijl_>Jtj __&L>J1j (l_J-jJI jl) ^jULI (j_aj « I ^ t*»LU i» _>--l*j _,_- 

. jjLI_J! *>JL-> ^jji ^jrjJjl _L>_il j intf Jf> 

t-flL_> + jl >. - jl L_J1 

< ,* W j + ji — >• - *tj — $ji 

i t * Uj + jjl — j _ <J II 

-_iL->. + Jjl J _ 4_jij___J| 

I fl + \ Jj-^t-J (_r^-* t J 3_*_U JjL-3 j-l_. 4juj_*1 j___>L-J1 _£? J_v jj Vj 

-ij_t__j fj] tj-^? ^jLjJLa *4-_j" miU £jLJ_JI ^ jl_-.J _>„ J___j j JiLi- ^rn i __JI 

J}L>. <-Lo (^Jl J- j .. r* . i , m J (j! (j-L^J <Jj-$Jlj iSjl j--*JI J___uj J>L-x «JjA 
<-»' (jJ! Jj-— — Jl ^ OJ J <rtir Jfi (jl (___L_-J . I JL___>J i4jj_LjJt J___yJ 

_>_. jJ-T £jj __JJ J>*-j ul 6-^? £>* *l£j-**^ j--- LL*J1 

3 jj_>- jJJ j-uoL-tJI l_.i_.-J Jp&ljjJ Qj..isn Lic. t_.-i.-J j-jJuj <_*i jj-J 4___>JL__«i (jjjj_» 
c— l n ir>j SjUJU- e_LLa LujJLj ^j^j <il,l I ju. J^-tJj i(j^j_>- _M 3 jLU ___* 

4jj nt*tll J_Lo 4 /il j <i (JjJ-j j-J-^ I J I 3 jLo C< ^tj-C JL-J *(j_-ijl j <i I 

j_%_w» ^___iL __3j__. 3 jLo Claj, V " i kIj i^j nj K*i!l jl i^J^-JI jl ^o^J^ *»-**< 11 ) 
3_L1 aJJt j_j__-_>u . jIj— 4 4-c j_4 >• - (j-A 4__Jj_4 a j_j____?V I » j! «4 n < n^L-aJI 
vlj_»-l (jl£j '3 Jlojuo 4_uLuw^ CjI jl <ir (jl,ilU*j t L^Jjj__-J jl jJLl ^jlc \ ^rtj jlnl j 
J£ ,*\ j <i m ^j La I jjj t 4j j o j a 4_j_l£j^ c_jIj_4_G C< ^ LLl__! _£j_£«j CjIjI o t II 

*(j-JL->Jf c-<_-jJt ^-uu t_->j tiii^ <4j_JU ^_-__ 

j_«ai m_Jm 

t Jj-_> VI (__JLt_uo ^j ^rt a _J_ii *^L jj. l-J-JIj »1 j<i j ^ll (JTAJ J_ujJI ^j a (jt 

j_^_-J1 2JLL1 (jlSUL f LJI ^L__3VI J^f_j j^-JJ _1jl 4,,,,^ jjl jLSj. Vl j 

^L^_jVI LT" J^ttj «c-jl.iM.il ^-ic 2J_U^ 4l^i>l (Ju-Vlj iL-L-qj< 

(__JJ ((j_4-*JI jljjl-u» 2j_C_) j_l_ujjj i^jj-^1 jjLJcJI (jA_i ^LJI ojtj-JI jL>JJ 

jjl_->JI j j ^ ^j-jJ-uJIj i(<(_-cl_---Jt jJjJjl» ^LLj jl <(3Lj_>J1 4_lA» (- < ^J-.a 

.^! j_4>U ^^A^S j-M_J1 ^y. j-l-uS^/I c_L_-tJ-_J 


-ULLaJ jl t i __Jl 4 ,.,u ,u.-*kJ1 jljJU Jjj__>_ O^jL*-* ^jlL^ILj Ct\ ui^ JL_J 
__JLc 1 j m a i ^jj <jL£ j--*J rc_J Ju^ ^ o lr (J^-_- _£lj . 4_l-> 1 ,l<u £ JjL-_ujj 3L_>Jl 

jL__fc->5 ____ ^U__ Jxj-__ _£^_>- I *JL__J Jj J (l> __JLc . <__u1j (CjI a, \ C fl) ^ps^j-i. 
IjJj t 4 J*V jl L__-JjJ I _j1j_ULJ _jJL-_ J *lj-$Jl _jjj (jl <j-~ J >r ~i 1 1 Jjl_ ClLplj-g-i 
1j-L-> ^^jlr 1 (jl i ^xr - iJj_gJL ^j_jjL-xu->JI ^---ujj (jl 4_t_Jl luj_____U _jua (jlj_ 
C_jL_> ^tl\ 4jj-L_uJI (j_c>jj-__Jl Jju___I tj-aJ Vi.hi a 4 j nr»Jl _>__ ^jjjL^. ^j^-La-L 

. ^u_>j.<^i,r, ___• 4__jj__x* 
_U-jj.t-ir.JLlj (j_L>.jJ1 (j-4 JljJuJI (j! 4-_u___a-j L_j_>- 4jj,.T-,r ii 11 ^J i ilfl*i __v_L&JJ 
(_yaj i_7__9__JI ^Ijls- j__ JLp-jJI ^j-oj-CJ (jjjjl JiJ^ ^upl ^J-^j U J J-- ^ J-J-C- 
^.jJLc j-Sj jl l-j-3-J (jjjl_>J1 <j* j5 L j g, i , '>J I (j t L_ _U j ^jjj < n *V \ JjjI <<-_ 
JjjJ-JL qi__.L>. Lal IjjL-* JL_J , L^_jj3 l_j_L__U f^*"6 d 4JL>J ^J-JI _j-~ jJL3 
ljU_w -_.jj_us L_-_L_i ^-jJI 2L_jj>jJ1 4jj_>_ JL- 4 1 frL>_ __<5 (J-UlcIj jl -Lujjjse-Jl 

(jjLu _JLl_ <jL? t 4-jJ^I 4_ti_aJI J__a iijj-*-! cj_L_*-4 (__j.j .Sj-^ll ^LLu-JI ^ jJ 

lu Wl (jL_3 _ y _}j__>J1 4_ct_j-____ ^JL-JI J__L_>_ 1 jlj i(j^_L-3j_-vj tL-L (j_j j a*j a 
J-lJa _- lf 4 Uj 1 1 1 j 4_jL>-1 Jl>-jj _j ♦ 4_L_1 i n i i 1 JL-Cj. tJ-Mt- (jJ \ w ^ o _--Jl 

.4j1n»1l <L> J <S\'t\\ _^_4_Jl __-*» _rL-U L x < U L > J 1 

j fllV*) ^cJj *4 jl i u.ul^ll j i/> a ___* -jjJtJI (__-5 Jj_>.jJI __J) »1 j <i j "-Jl utL 
L-jLLajU^JLl LL-u (jjt JJL_- (_-£ VI , A\l (ji j**i i n )jl^ II _j_ul L<i j.>J1 _jLLj_C 
(j__4jjt* J-La 5j j ^ ili J 1 4jjjU i nl L-tl j > ni A n i nl 1 $ <ih» a J-v_3tJ ^-jJI 

_jl J-_*-__-_*jj iCleopatra IjjLj j Kj Moses ur -_,j_uaj Isis _>-jjj]j tHermes 
^^Ja^l cjIj * i ii 1L L4J ^-jj— jj i(j__J__j^_Jdj-4j-) ^__uL CjLLjSJI £ju_ ^ jlj_ t (jj_-L 

(j-4 _ L-iJj JLULJ Jj__>._ f | _jL_JjII C__JLu-»J OM J U J V JjVl Qj Ul ^j-UJ 

•_JjjjjL_JI j^ j< i, 11 oj j j-j_-ajj ._^j>LJLI jjI jJI (jj__JI _J! ^-j-ill oj-UI 
Ljjj-_u j-t * • ^Lc __Jl ^ ^ o 4 j i^ V Zosimus of Panopolis 
. L^j1^>-1 _>-—■-> *Lj_>J |<j j-^j <»lj,»-->Jl 


-1 LaIjla) Ujj>. YA 

_>i_i i.(o_i___j3». ji _^____!t jjj« iTheosebia « \ . ■> __>-jj » 


(LudUujUI 6 jI__aJI <-_» V*i_Mg (©gJj-JI 

* 

(jjs Jt__JL -cjl__jjj . 4j_jjJI 4jUJI (_-!$ 5uij^c.yi CjLLj£-]I _y» j-Ju£ JJLC ^v jJ 

_ys jujuJI <jt (jry a - ln j U j j ml l c-jL1__j tlnj-1 j * t >J1 JLo_cl ___i -oj-_w^Jlt j->i jll 

jjl l_uj Vj . LlJI Jj-aj Loj J-£L _j_ glu^ll 4iijj_->» C_jI£ 4j-_jj-cVI JL*£.VI 
jjSJj i^jys^L^^I L^jj-iioj <_--C ljjJ-« lim nj }_*-__ CjJ-£ 4 h ninlgll ?.Laa j>JI o' 

,__^ }___*_" I frL.4.JTC_J jLj-WjJl jjL <- - l t Ijjlj^ Jjjj_C.VI (jl (J-SJJ-OJ V! jj-TCJ (jt (jt m 

*L~i__>JI JSj i4x_3^__^Lj 4__jlj JJJ-o (jja l__-L_* 4jjj_UI J_L_jJI j j* 4__>l < n j j L_Ujj 
3 .'. ..^tl * 4_u<i^L_o VI ^Loi-Jl Cjjj__-I Lolu t 4_uJjuu ______ I C_jl5> 4j*iMi*jl_ll 4jjI J-JI 

(___■ j-4-Jl 4JLLI jl£-)i c_Jj-jjl_.J . L^_aljJLL__lj i^"it)ir>l 4__-4jOU 4_lJ_JI 4 tjjUII _-_* 
(jJaJI t-J_-lj i ( jJj-->-I c_Jj_C JTUjI j <i j_-- l-jI " ^ JLa-Cl (___J j-lL_>. oLLi_-» 
JL_Lo Sjj->j-- 4 j*t j t<^ll f 1 j - tj V II 5j.j_<_.U 4 <i nill jl da> t ju__jl j-« -AjJj j)** 1 n l 
(jjj__JI 4.j.lji^> JL*--V 4_9jjj-_c oUjkjJ Jljwjj Vj - -&L-JJ J-^ J-jI jJI UJ----' 

(j^L_JI u>--JI -L_4 4jjL_>o u-La^Lc; Lj^Juj c_j_£ j^j L___>JI _>__ t ^>L_u!>U 

jl j_C (_-_C 4-uLlq y_ jl^JJ _-J- 4 jq lf j_i__ l_jLJL__jI C_JJL>. UjjJ . 1 JLcL__3 _£ -j^LlU 
.jLu_l>J| c_jj_- <, ijlL-ulj jjjJl 4_-Lu__ Jjja i_£j_>>! l_jV_-cj9 _-_* t^cjju L£ iljl___ Lj 
4_-_a-__» CjI j jJjL-Sj J_____ LljjJ i4_j->3*>L__Vl »1 j n j CjLjI Jb ^_JJ 4 1 inilL 
^aljLS ^L-lc J>>J JLCo-l J-«J *LiU_ Juu lj^L> (jA-ul j oj ^ JLi-cl (jC 4j__I ji- 

>L (jis: 4_<uJl_JI 4^>Lui)/I ^Ll^JsJI 

tGeber j ■ ^-__L l_j jJJI ^Ij-s ^jJ 4_jj_o *?jJL_J l__jj__JLI ^Lj_> jj jjL> l_L_j 

jjL> (^-Jl <-i"^ll (jji jJ-4-^ J-i-C L?>*_i .(^-Jj-jJI 4_*-_«-' 4_J____ j j__J I 4jO_>-j__JI (jAj 

J>^JI Ijla JLo jj>-j (jSJj t ^_A^0 (^^ VY^ (jA 3jj__JI (^ _pLc 4jI JLSj ^jJI 

L-__£JI £J 1 y jLj (j*_M (j jlj rtj j>J jJI ^oJ_ cLgi^JI (jjo 4__5j tL_L_» J_*—4 4 m n\ 
(jj ^yJj 4-j_-lj tn a L-i j -. -r J l j-J--it (j-alitJj ._Jj__ixu jr>V ni _ya 4-jJI 4jj mU I 
4jL^j (^-3 (>jLjf Lu-jyi ^LoJjJI (j-x (jjjj-- A : . » JlB 4jjjL>JI l_iL_JJII 4-_-jjj-*-4 

(jSUII (j-^j ^j^UI j-iL-Jl OJ-5JI (> ^l jj-IjJIj jj>ULI t-LJI ^1 

_ # t 

CjjjL SjjL) 4 jVjjIj 4- j i r^-r i l i (jl_* j-jL> (j| tjrL»_ VrJ lj (j-«JL>Jl Jj-j-3 (jXJ iL__ul 
4^*>L_-V| 3jL_a_>JI j____c ^-ii ^L-wJ-il 3_tL>JI 4__wljjJL 

J_ju Jjb^ . 4_J1 l^lla "ti _j-__u (__Jj>s 4-1 a ._.aA ^--^ -« jLp" J^*" ^ J)*^ - " 1 ^ *J^*I (*) 

<L_L__jl JL-J ,gj if 4jj__ulo ^j-UJI __1_; dJL*__l j. i («_ * JU>JI Iju- _-Jl 4 (_J_C Jl^_*J ji 

4 ■ ^ 4j ^ji _$jJl «J^JjL-i» 4__*__>l Lq5 i_n_d_JLl ^Loic 4_i__jJb i<__JI ^-3 4jl__>j _;jJi « JjLJ,jj-» 

.|^jcuvj_ilj .-j^jJi^ l?^ L_,^j_. jj^jiS" 4_j jLil^ t a_ui^L_uyi 3jL___*JI jtjj-t j-«3-' lj-~ 



(MS Or i 1837.f. 29v.) 1 UTY .j^l aIdjI^m ^ulIaj^JI "^ ; ini 


SjpUwUI 5 jLASJt ,-9 Rlli%'lQ.ll3 (O^JjJI 


-_3j-j_j L-4 J£ 4 rtl" L_$jlj__>.lj 4j^jL>JI CjL___JJ1I 4-C j_4__5e-« J .c inl 
i^L-jjJLt Jyi ^LLuausJl oj-A (__JI -_JJj Juu 1 JL>- Jjlnli l__-u__!j iC--_j]t LJJj __a ^L-i-pJI 
(jjJt j-£--'1 jJa*J L-_ ejSi La JSj .^LlLaJIj Ej^^L ^-LjJI ^ JL__J1 "_^J 

iCjjjjSLJtj J^ujJt 4jjJoj (___.j___.V1 _>_u_ (j-Jjlj »l,_T' ■ " nl^li 4Js^Li-ul /yi jjL_w j__L4j 
jLJI (____- ^jJLscj Cuj^-jSJIj ii_j|^J1j ^ULI j^t-oLt*JI <jja 4_j (jjjjJI (jl >,i 1 tj lij > 

Ojj-j-CJI tUl Vj 1 a.yjr ,4_ftjjVl LjlJI (j-1— ■ Ll_xi (jLjULI ^^_L_>u t Jugjj i^tj-gJtj 
(^ilt j_x-_Jt^ ^LuaJ^/l 4jU r jJjj Sj1j---J1 (jL_ -iL-l <Ti n l____j-~ ___ (j}L_>._ijj JJjjjJI J 

ojL^ Ijlj t ll__> CujjjSJIj LLJ^j JjjjJI <j-- *4--»£i->-U Cj1jJ__Jt ^ ^I^jI __JI ^jjj 

£-uJ t4..t r uLUt *L>jJ-lL) 2jjj->J1 C-jL__ IjL^ <U <j in 4jJLUi __0-jJI 4 i i «. n j\ "m ,<i<1I 

-_flL_L->J1 J_-j tjlj ( 4_L_iJI j_uj ^Ll_u)/I JjJe Sjj^jJI cJi-j 1 jL$ .^j-JLiJt <_*_>jJ1 

CjljJ-JI Sjj-». J_J *j-->l _»J mrt a (Ja1j_C J-L_JUj La jJu_jj . j_o_>-Vl (j^L_5tiJt g-Lu 

4-L*Sl (j__ C_U__JI JjLtJj t4*JjUt1 2»l_CL>JL 4 r (iat JL^SEJ (___Aj*J_-J1 (jL_» jjjG . 4_>U_J1 

^L*jV 4_-j}_l 3j1j__>Jt jtjuLa _>CJ tc_x_>jJ1 jruJj_>.jI1 0-Jj-jl\J1 4 j q <j (3^j-^ 
.,__-_ jJI Joi>o jjU* mj 4jL_. J_.jtj__JI aJJb J^_t_L*_ ___9 ~_>o 1 j| .^L__jVI 4jL»r 
i4jjjL>Jl JL__ VI __3 Jj _* Cjj^U _>}L__5 3j3__jJLt 4ju__]1 aJJb 
^j-jjL*, <i j VJ1 I a,J V "< < »1 (j--J1 (3j--J1 (_>C- L_>j_Aj_>. (_-j_ c__>1_5_j V L^jI VI 
ujjl>. Ldtj-*jt ^^LLij V (jLj->-l ^jL-jjJ-*- ciJLiA * ^j-i-I 4_i>.L (j-a .(jjjl-iinl^JI 
4 t j i U CjI j « jj lj-j.1 1 » 4_JjJ-_j C_aL_T JL_Ld *^-.Ji__Vl jj i r\ tll CjIj-ju-Lj ^ JL_ya ^j__ 
i-U-j^-jjJI i_>j1j_>Jl) ^LLJI (jljjl JL»JL>o (_-jLj ^J - .-^l JjL>- L^j_j i4_JL_ 4-jLoLj 

(SjIjljJI) (jjjg ..iJI jljn-^l ^Ucu ^lg.^tLi i„>1j .3jL«s ^ (4jjLjJ1 i5jj^__J1 
rjjj mi r j 4^Lu (j-a 4__JjI1 4_oj_jJ1 ^jl-*jV1 jLsj^L jl_LaI1 Numerology 
^jJa (jr>j ir> V"> (jlj_JLl jljj_>o ^_u j[£ .SjUI ____ ^LtLJI i, t i nt jj.v n"l Li-j__>. 

(*- U^J ^jLll ^u-ul L__-jj_JtJ ^-c_-Jl dj-A -__jLL_w-j 4jJl*_jVI (j-yo c-__j->. JSJ 4jJJL_- 
4_jL_i 4jj!n >11 I nj U -____jJt ^JUb 4__5j t ^jj .^jLJLi (_-.) ^-j! jUlt t . << n*t ljL__> /j_v.<u 
I Ju- .(jl^-JLI 4_SjjJU5 i5jl_c -___-bjJt (jJt i(jjj_>.l 3jLa (____,. Jj i^irteJJ l^Uj*^ - j-Lcu 

L5j-*-fl c-i_- >L 4J jLaejL dLj_Tj ^jJI ^IU^JI 

Cjj_^_- 2>l j-ttU 4_r*_jLo 3^-x_> ji ^^L__C L^l jLa__L_-t (j^w-u (___Jt jj.i n^yt 2j_SL_ 
Cjj Mi"i*tt jls L^jLa <(Jj-5 _>« LjS j Lq_Sj . j-jL> cjLL__ _-__! c_»jJJt _,__ 3j-4 Jj*_* 

jt 4-_L1^J__V. jljjO (JJ- ->J_J_L___>0 (jSwOJ (j^jJl ij J rri<Vl J .^j^J__Jt ^jj- Jt_>.jVt (_;_____ 


^-u-j-^iJ £*>Ll_> 4 jUL-J j! SLpJi SJIia^ 4-4 lj V*"t_i «1 <j5L4J *4 jV.V« * «I 4__L- 
jJjjJt ^J__ o i tij Ua jjk j-— * I J— _-JJ j__. Ju L« jj\ Jj . »1 n Mitl {jA (j_u_iLjl 

^a-^j 4( jlj_-j_>Jlj l_.LjJJJ ^-^-jIjjMJI J-Jj-jJL _yJt.ll Science of Generation 
oUj Uj *jm_-*JU <-_j 4t jiUII ___ (j-Uilj cjLsUJI j-LjJ 4Jl~j A4 jL-_uVI 

^yJJ 4 „( ii V_<l| CjljlAll Jj__»OJ «4 (ii j iii ^tt Cjljlill -j-O 4-__J_L_ll U-lji-Jt jJjj 
«4jj,hil,f JL>Jj ^ >U" _)"■*! (J-**-^ J-U-U-^M 4____ijJ L_iJ__ 

(jj J L»a_4 j_o jjI j_> 4w4JJL_JI 4j_ojA_oj^/1 frLug-i>Ji _-_ j_>-VI ^c-J-uJ! ^_-VI 
Luajl 4J— J <4_^j4 l_->-Lu-j ^it 4 <-m \\r& «^iUILj L4L4J jj <j i» 4 jj-J *uOL*~^ Lj_j 
4 j ->J'j t_,nj "jitj *j * «"itlj ' L_Jj-^Ll_JLU tJjiaJilj t4 n 1 nlrtlL 4_4_4__>t ^_lj? 
^il 4_iL__t J4 hmj t i_j-*j-* JljJ V Ig t^n t i4_uLj_4-j->JI c- u -C. l t j-4 l_J_C cJ-luaj 
ijU- _yo LijjJ jj^f (j^ JlII gj jlrn-Hj .«jlj-__u_'l l-jL_l_» (jlj_i_j £j_u_jil ij-b (__- 
(jA tj-aI_C j-S'! 4jl4,»ll »lj 4j^lb fw 4__uL9 4 jlnr 3j, V n<v _y_ ^LlL_jI j-b l_»1__JI 
ijrL-Jjil *ljl _>£. ljL_v 4 h\l -ir a tf*tjl ^jL-S 1 JL^lj »4jj tVifl »Lj 4 j ^Jb L^joL-w-bt 

__ III j!j-xll 4jj--j (jL-j ^J j-43 . ^J 4Jj-uoL-l4 ^cjJL (( jjj__-.LlM (jrLjj-jL-OI 
____*_! _---U _-_ (J-4-L IL J« Miij ^Jj t3Lj >JI j j < ij.^t (j-^L-j ^Jj tjjL>. L$j JLb 

j-_oL_-tl j-a l__Ljj jljil gj 4Jv- (jLj t t j\.j*< o/nl^.11 u_jL-_vJI t J-_jl ttj . pL_A-L3t. 1J 

Jj-3t-jJt ijLA L-)ljL>.J j__ J .4 J ^ll L_3Jl_J .t-llljJw-II Jj->J j^-4J I JL-^Jj i4_AJjVl 
jl jjjljSJi J_uo 4 o..j iriTl 4-4Jj__ jL_t_-Vl «^jt i„ii "sj» L-lJj-Sj tt-jlj j ni^l 4 U < »ljj 

jj-jnjJI J_-4 4_4jj__* jL_t->.l (__!! L^Jjj_>Jj 4 \ i nLld j-j___L_C l 4 U < »1jj ^L>-jJi (^-l-** 

(j! (j-aij_L_ll ^__ jjL>- 4__L_u _£j1jJi yL-jj . -Aj-j_ij j ,j h t.iillj j_->-^/i Cjj_6 LJIj 

l£j l_JLj jjSL« 4j_iLu_»J LLx>.t £jJL_j 4_l_vJj t l_jj^_i_CJ I j (jjjjjl Lj-A jjLiii ^-jj-L» 

4_uLj o .l ->J1 L_jL_Jjil (___! 1 JL>. tj-j*! ^ _JJ_>_ lll 3j-lL_Jl (_-Aj t4_j,j-Lo 4 t j jV> 

L-4 JjJ_>_ l^ <^4J (_--JI L_Jjj ^jijjj 4 'A"\ V 4 (J?>- L_l J j--UuuL-iVi L_JL_J .tJ_>.L_it 
J-LiJ ___]! L_lLj ^yjl iL-U-j (_JJ 4 lil J ^jJI L_ljJUJl (j_4 2j__4 \ * * l—^jjj JjL-JU 
jljil (j-C L__)jJL4 pl^* ^ j!j_j-_'l L-jL-- (j_4 J ^"l L_l .(.nil^ L-_J ! Y* L^IuJL—d 
.^•M-Luyi 4-JjS/l ^Lx4jS-I 4__lJL^__-uii L_Ll4J_lj 3j4_vVlj 
(^-Ij- ^*>L__jVI j___aJ) (___ 4_uLj.4 J^Ji L <?-_-! I L_uJl3 4J-__>tj_4 _y0 ^UC-jJl ____ 

jjL_v Jl.4 rf (_JJ i h inj ^ 4j| VJ iljL_-l ^J>L_xil j ^..r (j_-4_->Ji j^-iil 
jl J|[___>J1 l__)L_>JI (___ ^ij-uj t4_j__j_i_>. 4 j 4 a>\ l_1j 3j_ j "1 ^ c_L_Jj_4 _;j1 jJlj 


KjoIIhiUI SjbiuUI <-Jl SmMipJlg (09JL-JI 


^jjl L-J-__-Jt L_llj J-4> 4 .J.4_Al jJ__Vl L ."<tt JL>I (jl£j .^J--_*J-JL) ^-L-JI C--uL>JI 

^iajj^JLt (_-_-,JL» lJJJ*, (jpjLJLt j M.r ^jUJt (jj--JI Jjlj? ^ Lul ■ . «j 4nli^ 

4_2_j_3 jj 4-_*_-_--lj cjU-jLu ^-JLc 4jL_Uj_4 jl>1 ^j_c*jj . 'Pseudo-Majriti ^-a-AjJI 

tjl J 6 U--J i^-^l Jjj_Ljj 4 n~j_JI 4___j^Uj 4 <i llj L_-AjJt 4 , j ti, n t I-JLjj- 
___» Lcbjl (JiJJJLt ^Jl3J . j-j_L>JLI ^ |«l»Jt l_J_j-C. 4j dj-uDuJLI »Lj4 J^J t 

(jr-C « (joJjJI J> j i ii ^?» ^u-jL jjVt l__j-ju La ^ i jjj_>- 4jj **J t n i^>j 4_jL___ 

\ Uj i oj jjj L_>lj-ii)l 4_gj L j <l.j >J I CjL--JjJU (____ JLAJ (jl I-L> j Juuj *J^S (j-uL-w? 
C-jL£ I jl Lo 4j_jjuaj ^yjljA^tl J__L_uJl ^LjI J;jjJl (__<_ l-jJLpo ^-JiJt CjIj-jjuJI ^jTu 

___! Joseph Black lJ}L lJu_j-_> Vjt 4_______ ^jdl j_-_M *4 o $ a jjLlu ^t ^jjj 

^Jc ^yS 4_lLJj SjlcLs ^Lc ^-JoLa Jl jJ_> J]_>j i^j^LII j M.r ^L-JI _jj---l 'U i Jjl 
tjJuc cJiIloj ^ Vi Y j*Lc ^-JSjj i^jJt (Jj-<-aII iw^JlUJI j_j-flJui)> (_-jLj . ^LajSJI 
i^-JLoJl L-blj" -r fl ^-Jl 4 i uu!L 4 (juiJ t 4_iJLJI 4_j_aj->-M CjI j l ,.Vvll ^jjs }LjLa 
.(jjj_> _/t (j^ gt lult (jrt-uljg j^Jl JL__ I _>-* tjL> ljJJ-> 4jV 4_vjJu (jSJj 

^ubjJJ idJUJLC (___- dJJ_>-J->« ,J_-JL_J.t 4\-}l___Vl JU_-Vl JljJ Vj 

L_-_j in\ Jjloj (jt 4_Iu J_L I < i^ <ij t JL-^J . tjJ^La I V i nU (jliT ^JlLJI (j? t t *^ 
.4-_jtj j-jCJ 4_a_u_1>. L^j| (__i_L ^Jl5I Jj-oI I4J cj-jJLJ V (Jj->? Jut>lj--tij 

3j_^_>-Vlj jtjJLL (-i«jj_j--jfc-« J_Jj ^-Jl (^jtjJL! j lj — i_o V I ^Ll_i j-^ojj 

(j^L>Jt 4 ,Lg t-g ^jl 1 ^ilnjJL (j---lt jlj-llj 3j ^>^l ^CjI J-3 ^j-A ^ 1 "1 J J iCjl jl 0 ttlj 
^jo^ CjI '1 jtC (_-JLc iln n*4 (j-u-J 4_ul j->- CjjIL>.t Li_b t4-_«L-> CjIj j^y "m I Jjj->o (jL_t 

cuL_TVUI j ^ j^q) cuj j itl jLs-_>? l!_-j! (jSJj 4 jJIjl>I ^jj-jJLI jl jJLl 
JLojI) L-JL> t(jjj-L_i) jlj-?jj jL-g) Ci.ul «y.j <t> i(j-_j_> iCxjljjjV t(^JL--j) 

^cJLa ^(^J^) L^^^JljW 'Ui(->-- aj *('-^^t^)j 1 ^ >.Vl ^ljJt iL_--_JI tCul ) l " u- 

ii_iijj_ja ij — 4— > l ^j-_>Ludj i(j_-w-j| (j^L_-_>j i ( j_-___nu j ) jLLu-u i(j_jL_jj i^L-jtl-Jt 

jj^s jL-y-l 4 aIuu.^ ^__jL_J1 ^jt j_* ^yl^j^-^JLlj .^-Lu-t^/l ^j-a-iJt ^_fl l-ijjU 4 jg-i.jtj I (*) 

^^0 • /jtTTA tjrt-t La 5 j " nl< ^^, ^L-C . JL_jjJuo (___ 4_Jjj]o i^p-i! ^L-Ji 4_jV ^-J-u^J.L» nlj 

m^j^,--.!! 4jLc.» j «^tt_j__>JI 4j__j)i : la A fr Lj-__i_Lil ^-S 0, g ia ^^L_aJ_ 4_JI ij .j*^ * * A/j-T^A j 

_-JI JUu l_4_i_ ^^H^ t _j_uj__!i JJLUI _yi 4 t-J YOl ^Lc ___ 4^Li__vVI __JI j-JJ-Vl I j_b ^o-w^j Jl_3 

.[(*>>-ll] .^yjl 


< rTjnrnl VjjL>. ,J"jljJ1 L__JJJ * J>- ijL>Uj t(j^ L-fcjJ1 Jj f n^t iL_ljJU_X_»J1 JL-j_i_ii_f 

l-3jJL« j_b Lcj 3 j-a Jj V (-J____ Liaj t »l j * j ^ JI ___! 4 *) ,nU jl jJJ ^MA 

*4_uJU_4j 4_uLjj 4_u1 J^p*- jl JO.U pj • -• ^jjo LjJL- 

4_ajL£ I 3 irtl «j1j___ Vl l_iL____» Sjj-^jJLI c.lj j 6 t" Cj-^-M ^ljJl 

(j-llt 3J^>.Vlj t4-uj j g.j_>J1 l_jIj.-j ^tl (_£ Csj-<uC 4.U t"i u-U 3j_g__^ -'L 3U1 i fc u 

._,n_ya"}L~_^1j (jh/t >ii*m1^!1 ^Llt_aJlj ^LJaJI <_£JljI (_1c jjj W*< \ 1 ^jjo LjjJ. i_jjL$_- 

i_3>aij i(,j_--Jl1) jJ-_-II i(3>JI) ^L-JII Jo ,Vi 4^j ,„ .11 C.VVlj l_jIj_V| 
Jit-Iil i-_-j_-Jl (4_5jJl11 j! 4 illl i(jM\j-$A Jy) 4_-JUa tJj^Uj *(j> u&W) 

i(£jL_) (j-uL-C iJjj_-Jl i(-_-J_1j) 4 nr hijJLI jl 3l______-U i(jJj_>J1 Jys m;I i3jjj-_>») 

♦ 4_LL__V 3jlj_- (j-Jc Jjj___3tiJ Jj_L__ l JJ-^ iJ_l_*e_J_> jl J_Wj_£i i4 M f 4 i^jjjj i_>JJjL__ 

JIjj Vj .«,n<j__il ^ ll^_3_*j c_V- t 1 c.lj J{}7 -_UI *!>->.! L»t 

: J <• i V<*fl 4|*j_tJ1 *>l o i ii a L^JLa JuJL-JI 
.(4_dl_>jj) 4__uj_lII _ ) 

. ^LaJl 4idjd __!__ Vl 4jjjj_J1j i((__gjjj _3j_3 4__jjj>) : ll_)j_r- ^__Juuj iJojjjj Jojj _ Y 
^jj<i"iU l_jj_uI jlnrta jj _>**fjJlj - j jt"-S"lt 4_v jjl<o jl i^ L->» jj £j-9 _ V 

.Alembic 4_il_u*>UL (Jj-ut) 
* Aludel 3jm>UL .o^L__Jl *l j_>^ f 1U; ; J____« ^Lcj : JLjI _ i 

: J-2-1 jil j\ <jljj_ _M <jj- 4_sJ_i*_4 ^ljj? _ 0 

.(Athannor 4_luj}U_j) • j^*-J j±£ jjJa * jjJG (1) 

.(^IjLi^IulJL- jl) ^L*_r-*MJ (3jJ-* jl Ui-*-^ (V) 
ntlu < rtirt"UI >■ ^Loj 4 j n "i a c_-j1j->> jj Jl_5j_a ' - - ■*»** ^c-Slj (_>-) 
jljJll (^--Lc tjsj' *L___j 4_j £_i__.jjj *J>-j1 jl (<-jl J— - 4ji_j 4Jj 

. L^jwO j| L^_UJ_i_Uj i-Jj\Ull 

. J-L-oi (jjo jL_JLj 4,ij V 1 <i1 ^j-Loj (j-^j ^L___jJ ^Lcj — "\ 

.^-La ^L-k-jl (jJl^) ^Lcj - V 
ij jUrtlll ♦ Jo.mi.1_- (JjljJl L_>j_J_ jl I _ n </>j ^-IJI 4 uL-l^-l\J1 dii jU ».JI Lat 

i-«_j-__j-lJ1 i((-joL___JI) j.j ♦ i^TiW ijjL_JI tj jV ull i(J_J_*__JI) l--jj_x_JIj t^j-.ijKjllj 

4-_ll_> jt 4jij-r r 4_L_i jljJLl Jjjjsj (^uu 3j_o-Vl 4_JUj-JIj .^j ^iVitlj i^i-l^ill 
___!! Jj-rt-JI 0^jLt>3 __J& ^_V_i____-j CjIj U>11 ^ juk t_ ,.lr . I jlSj . jL^juaj^U 4_jL_ 

:(-JL_JI j-*-Jt (-ic ^jlj-lJ IniU ^uj C-_L_* 


(LuoLLuuUI 6jL__tJI (-S <kh> yypHg 1-9J--H 

j! ^cjkU! ji (j. ujl ^ jl l j? jjUrtltL L^oLi Vi n.l l_jjIL_I1 -Ijll 4j <*■*** * __jf 

4_jjL_J! _jJ___*J1 ^yjtj k L^_ol j_-_j ^j-o ^L>J1 t jll jJjjo JUlj .4-y_jLLo 4_>Jl_i_o 
L$j__ £_Lu __lJ1 j-umIjJI 4-lUju l-U_j 4 4j^_uj jL^juajMJ 4Ju_9 4JL_ ^JI L^IIj-ii-.* 
4 j. 1 J t- fl 4_>- m m _____ C-jJ-j Lo I jl 4__>of CjL*_uI jj_ j_o _)LjjJl 4 1 <g m 3jLo 
--UjJ t^LL>0 j_j_u_JxJ Jj1~r "(II 4_Lvj-*j SjLII j_cj t^j a Juljj ,**L_>-L__ 

t L>aj-*£. 4 j in (Jj!j-_g <j__ _*j__>j tSharp Waters «2jL_- _-Ljjo>> ___& _4_j!jL 
<__jlj_!l (jrtlJlj u> q jlJI j--ajl_u_ ULj_>.5 j >-i m j _)L5» _)!j i4jjjL___jj 4jj-L_ (j-Jj 
_ys cjIj.»_J * t < i nLill L_bjL_->-! jlaj 4___JkII _4j11 JJL*jo ^j--* . 4__oj_a_>J1 I >X 
l__LL_II j->J ^--Sj . L__»lj__3l 1 ^*i t j i U ___* 3_ij_^jI1 iL__j_L_-j «j^Ijj-*!» j « jLi. ii 
tSoliditlcation j_L__J! jl Coagulation jl__J1 4-JUjJ <J*>*£ Jd-L- 7 *-^ 5-^° 
j-ol__l _l_Jj .j jmi^I ____ jj__j 4_>_L_I1 3jU1 jL_ 4____>U 4jj_t_J1 cJl£ Lo Ijlj 

4__JjL_Lo J_____u 4_jjjL>J1 tLj_^_i__J _> J ' " _\>J1 l^ ' 11 1 "jll j-o 1 JL_-1j (J-*J t^jtijJI 

._,-U^_*jJ1 J_*jJ1 -jJjjlo ____ _j1ju__1j 4_o_^_I1 

i«_L__t *L_*-II 

JL_Jj .< *ij*n^*il1 4_jJL>> 1jL___4 4_^L_c__Jl g. 1 j a_i-> 1 1 J _L^_j_>Ji (_ru j_i_L<t **J 1 j jk* 
__LoL>.Vi< nl I4J _)_b Cjl,Vut CjL___>j ^_gJL_cf _£-JLJLl (j^L^_pJl ____» _>« tr> 

_>-c 0-_j o 4jJ_Jlj _ tjj-j-l 4__l_>U - ______ CxjL_) I iiiit i4_jjj__>. jl 4 j r L-o 

jjja"<TI JJco Jj__ ^oj .4_l-_>J1 L U-.J. >J 1 ^JLc ^.ii C-L_Lx_J_T_f1j 4-x_j_»j! CjL-jujLoJII 
,_)L___i_ , | ^ 4j_Lq CjL_____J1 djuk (jj_o _)! ____ t 4_Ui_, jjj__ L_jl_ 

^•IVm 1 J jl>-jj j_-cJL_I1 ^LJ_, cjLUJjo ____ j_tl____JI (jc 3_ij_>jII j__w1jJLl jjjlc _)1 

_)( , \ t j *^ « Ljjjl (^-Jl Jj-_J _)! Jj-® _>V<*L-H J>--- L-JjJLjO _)L£ Jj-3__JI j j 1 rt ->T) _)l 
jjUt 11 »1 j ,0 j*> l_j_4__» 4__Jj_a _y_5 j jU rt*itl jl_-^_>- ^^A^^l JJ-J Cj j _£ JuiSJ! l__l_oj 
^ljL__j__uL J-J--J1 j jU<*1 _jl! ^jU*i 1 11 \ 4_ojjJ_J1 ^Jl^J)) : !>LL_5 ( "tj i^j t«j jlnnMlj 
4-_iL__>l La! .«JjjJI ^La J__jQ 4j1j (JJ-J1 J^-*_J (lt^-- 4 f k ~" 4 - > ") (_r^-— 4 ^l J?JJ- 
jjI l_____3Jj -(^0 * Cj) ^IjLoJI (JaC 3_j_vjjq __4_i jlnnU >*V j nll __ll C_Jj_j_J! 

((_)____J L_Jj_j!» ^__uL} L-Jj tJI ___£> L-fljj t U t[f \ * ** V J 5-J Cj j _^jlj__jJ1 ^Ui-ul — _JI 


tUOLlSJI 


q\ \a j i>> » oj^JI *U ^ j_k_-uJ,l _!JjJ 4jL__« jLg_** ^ JJsJl j iUn~ t Abulcasis 

<jl t rtj^ * ~l ^ Cj) (JjjjjLj ^jjl u___jij . 1 ^ mni 4jjj^J_JLi fj jW <n ^j-^Uj J_lj-_I 
.4 irinll 4j___J 4JL__£} _J_u £j1 ^Lxu j___JJ JLuilL 4_Jjj_j_JJ 4j___JI 2jIjj 

Cjjj jJ I )) 4__,Li__ >aM uj^ 1 ^JLjuJI C>,mi t *nl CjL__L___JI 

.4jj,U »11 tTjjjjJlj _; j___ _M jj__uJI uJJjlSj t -ijjJI *La j _ «4 ,j i,iL_jV| 

j j U JTi __Ll_ C<-> __ \ue& tjjUttl 0JU_ 4__ L___J Lo^a Ij-^J^ 3 (J-— cJ __j 

4 j r 1 j .i nl l — jLjt Vit,l C_j1___) . JjIj_*JLj 4__j_JIj ^jl^jLj jj>_jL_u_) J>>- ___• 4 o j o 
.(jnjuaJlj JU4JI __!} Ijljju jJU-_j L_r t ^-AjLt-^l ^JLajM Ji-lj jJLusj 



tJLl^JI ^-JU-i ij_>U»T tj 4_jj J _ t j _>o 4_uLb ^U_j :T _ 0 j5J_Jt 

(MS Add 27255, f. 370v.) ^Lt-j^Jt iuISJLt 


jlU I jj3-j_a ^yi» 4jL t-sj^jJLl ju__-jJI JxjjJI L_ut Sj^oJLl ^jl-SJI ^L__j 
3j-jj-_wf ojLSj .CjLLusjj Jp! jJo ^ * V (__!__ ^j1->»j ^ykj ^M-lo/^U ^-Jj^l ojj-SJI 

(jjo jL_> ijllll J J i t ii ^-J-C t LaJL=k! . 4JoLui_Jl 4jLc. (___J L^ojJtTu-t/l (j-jJI j.jUrt7<tt 
(___Jj . JL9jJU J|>^ Cr^La ^1_a_v (___J £>u_»JJ (j^Jj t<Lj__l>. «L_-L>. jjj ^j-o <4_^jjJ,I £jj 
ln>i <m (jV uij JL-j^a (___J I <*njj 4jjjIj 4 rtl»» j 4^j_*JLI JLJjjj ^cj 1 «L__jjJo 

jl_>o ^j^LJLI j-A_-_ (_-jL__JI ^jj-__JI (_-_e ^lj j .^>r Jj1*jj > rttL 1 nj^ 

»(jJj mi f J 4 um^-j L-LujJ j Mif 4 1 r n <jru La J^_*_uJ (j-jJI 3j_> i _v J I <jlj__>Vl j_>|ji Vh »1 
(j^C. Jj i^thTIj jj-AjJI j j ln a~t t <jj--JI IjLA J-Lo ^ V Y V Cj) i7i<ajjl c__u__>j JlSj 
JM-3- <jyO (j>---JI jL <"i <ltVlJ tjl V jtL 0,^* ' " ^JL-_>JI -»jvJ-i (_y-_ . jjj^ 

j-jlj-5 4* j-h ^yLc j i^ x Jjj-3 J-i-o^J ^-jJI (3^jLjVI C-jjj I *2n t4lil J (jj__JLj oL_*-__9 

3j--- 4- ^ L>JLl -_-jj_jV| (j-a jjIjjJI _>jla Jjl-o . jL-it-jJI j-Lb ^jJI *ULI *Lc.j (jj-s 

J_wjJ| 4-jsL__ jJL_3 Sj-U < ?inVij 3jl ^L__ajjVI ^_J- Jju_>j <j! (jSUj (j_--*v_JI 1 $ ts\ *\ 

jl-wjj C t- cw -yL>JI (^-Jl ^jlit-J! o- 10 ^-jL^jj-II CjLAjSj jLl__.i jjJJ .^jL-JI 

3j-A_->. Cj^LLoJI jjS-ij Jj I U f I ^lj-^JI (^.-3 jljj_juJJ 4jjj^-_i_> (jjlCj I j-$jj t^j^jL^I 
4 j.r Ll-o 31 Miia L____ji ^ iu.ojJI l__u_oj . j-jJ___o_JI 4 jU tl <______vJLl ^L-Uil ^.j _wy *J 

. ^jLit-JI (j^---JI (j-« Vjli (j^Luj (__jljJb U>-- JJt-LoiLj -ijjil *iLja ^L-oy ^^j-i»-! 
IjJlc C.Lcui 4_cl ) (jLd t jjU fT*itLi gjjj 4^L_-uL-__iVl CjjjjJIj JjjJl pLa (jl L_4_)j 
* 1 00 ia 4 iTi ili 1 1 jjU»II J j j itll J L_ix-JLl J-Lo ( Jj-_*-Vt Olj-J-i____5c-_]l (jja 


JjJJO (j_4j _JuL4 4_J_c5L_4_yVI 4jjl /^W4*-M 3L_U>Jl (____ LcwjJjO L^ 1 j O J_-__uJI (jLf> 

^-L>JI JjjlJI tj--_oL>JI o3jJI (^ja 4-JLLtJI 4JL_^b u t^-ej (jt J-Ja 

(j-iij __jjjj_>JI (j-j- cjLoI jls*jl__jI 4J c-oLSj tj___ilj jLI__j (j-Lc. jjSoj jjjj (lUiiill) 

. 4_j>jj_JI 3L_>Jt 

(j jUrt"JI) j-jjS-JI 4 jlo r ^L-uj Jj___uVI J___a-JI >) 3 jL_c (j-» iuj ^L>Jt C-jjJt 
\ $ **<IL— >. (_-__ (j^J ^Lj ci5-_-j ^L_>JI CjjjjJI (j^>t j (j( i«(j___jj^/l iU iiitl» (_-4 
L-JJj J_U t 4a_j__»JI OL-JjJLl j_d-_ojJI 4 jl,gf L-_iLu_>jl (jjo JJlC LujJj .4j tj iU.tl 
Vjt <j-_T ^LiJI C-jjJI (jt |*Lu 4_Laj t^jljJJ «jtj____VI t_jL-->)) 4 'i4tW) ^jJt < ni^>jJI 

"% * 

<((<___ult_JI »1 in^it-j 4-__I/l 4j_ot__)) LjSLa ^jjLiu ^jLo j! (J--ujI 4jj__> LlajLTr a 


«jjjj )) ___J i (( _)^U I ' U^*-tU _£ t i4__J_L>Jl ^ ,J U_T< 1 1 £ijl JJ (."iajV" i nl . A J J U 

(j_a-*J Jj-a .4 i l i ^l l .iljil _j--J*-J n&S^Lus (jA JISj» j)l 

^jjLuaU ojj _>« 3 j iUIIj, 4-ui.j o j<ll «dLt-cl <___ _$jl jJI _La! t __U_. (__Lc 3j}L_. 

i>JL^J _§1^j_>._ , t -j3j) U^i i L__u_i- 1 *m V t n*i CjLjI g tKW ^j-^-u U-sr "1*1 T (4__»L__-JI) 

. Jj_>_jJ1 Lajj -_-L_JI Cjjjj Lal CjI jl 0 1 II 
. ^jJljS (jjoj Jl_4 _£jL_*_i jLt-u (jr^ 1 «JJ-^L» (jr^ ' tniii II J j n ^ _jj o Imll JJ>1"> 
__J1 <U<iitl joL_La _ya J-*>jJl -*-la ^-AAO ^Lc (____} J-4,*i.t.U 4___tJ_>Jt (jt jV m Jl_1__ 

i£-j * t .1 U ( m ^ 1 \ 7\ ^ ij-->L <U<i \ _vc 3jl_c j-jjL___3 _dLl_bj) .« jujjj)) (j _______ 

_-_>tj-U (jl Jj-oj j-**0 0 ^Lc jL_M -»-14! 4jjLj ______ iJL_il J j i t » __lc t___}1jJL>Jl 

^jjplj) ^ji-jj l ' U^ *t Jj_mj J__jv _____ ____!! j£L __JI j-st-p 3jL*_JI _>lj_4 J-4_>_i ^yjJI 

__JI Jj-u»_>il 4_uu j£L __J3 jLT t_Jj__-3- _5^>LJll j Nir L_JL_J1 u>-JI _--_) *lSj-~*' 

tjrtiiitl cjL* _jf Marco Polo «j_Jj>j j^jLa» jSi __Js_J1 _dJ_- (___j) i_____lll j_-___v<- 

(^ < Urtilt L_*-L_jj _£j_2_l j-iL_-_-_ (Jm*-__-J . L__c (jj __£ 4_Lo Lg-Jj-^J-- JLs-G _l_iL_i 

(Jjji-Jl JjJ_» (j-L^- 4j_>o j-^j (j^j-j-JI t__jL>JI __ic <__jjJI (jL_? -"•<„*- tjljjJI 
£jL>Jl ^-Jl jj i^njj lj_j-c. (jL£ ^Ll-l (jl (JjhJL__JLI -JLwjJI j-^-j ._)___ jil ^-JJ 

Jo-illl ^L-jJ (j__ CjLojI t a _____ _5j->- 1 4_uj__. jjjL_j _^j___kjj . j_-_Ij 3-^--* (jr- 41 

.(jl^jL (jL__oj^5- (jy-^J) J--CL4J f. \ *M<ti (_;__ ^-L_>JI 

(jlSj) *3jjSo L__jI _jL___t_*_'! c_Jj_>.j) t0jjj_vj ^jIjjjj ^L>Jl < Urt rll c m! _-_Jt 
(^-9 _jL.pt "im ^^-w). m ->ill 4_>.j) _____ ^.rdii mi_H) ___-jJlj) ((j^ j;^! Ja-alJI) j_j___JI 

_j|jL_-__>Jl JL_4 4 rtU*U ->JL-> _--) LdjJ-t-4 1 O fll JJT "j t ill (jL-J) i_jljJ___UJ jlj-AJI 

Lr- U_-^J- --^ 5 Lt_u-_>1j) t4_^*>L___VI jjjuajJt ___! j___jjj La^Jl <i*"n<>\ _)__! i4_4jJL_Jl 
LLf> Lo*s ijri inll pLu 4_cLl__> __iij *CjLaLc_>JI 4__oL-j t__j\_Lil _Vj j i*;r> Jl o r I 
. 4_5j_>J,l 4j*J__jVl _ya JJ-SJ CjL_x_d^J1 CjLj-Lo (___> _jjL*-Ju 

^jjLj (___ 4_s__olj ___4___c 4j <a,_)l j 4jj i>t«ll j—lc (j__-clj_>Jl l__1 miI^I _jt 
i(j jL__uJJI JUjjJi?) Jj)l mi l It ^JjOJ) i-_-J_JI j ~r j j U 7f~ L-J ___*t>J . £_j__^_jSJ| 

*_-L_byL i____li___ ( r , .. nij ^LlLJI j_Uj) i(^_jj <<i L^jJI cjIj_-_u) _gjV *^ill *_Jilj 

t 4_uUI CjLuj-iSJI CjIjjJLJ LxuJL3 ^ J ,V" 1 nj La- 1 Um ^i 4 «-rtjJI» U^J *_;'j>^' Lr^! 


4 VU (jloL<u^Vl c-_L__j .-_L-ij^_4_*JI <ji__-L>J L_*oIj_-jo oJJ j juu jLuoj 
(jUij__-_» Ji-Ju c_--L-£ jjJLaJL L^jSLIj *4 j «i j >JI c-jjLy **fll *L___I ^^l-y" < m\ 

.«L^Lii-cJI C-l jU»!l j-4 JjLt (____ 4 C.L 3jLcL__>a 
CiLaJJII C.L__>jUV a ^JL^i u-Lj-LjJJ1 (J___aLw ^ "r ~i t < rt i/->j Jl_v jj 

-(j-Jj L_T ij-^J *«4-4-*_>Jl (jjJ_L___» 5l <i i iill 4jj_jL>JI 

9 

t(JrJ __> ^jJJI ^tjJI ^ ^ij^j 4j^ij 4^l___JI jJUJI jLkjl (j-4 ^IjL*- I 4 i.ii 4- X JL_> 
Jjja J-J----J i3jL>» <_---*- L#-Lo (J_t a I JLcw l^rtTr < nl ^iojtl c.f inli J-^t--*-- <jja O^j^J 

L-Jj-t . 4 u-wLwj 4LL3 L4J Cujj iJitjJt i rtjl t L^__JLc.lj 4jLu__J _y__ 1 ^ t t*^t ^<u tjl i «II 
^ylc. 4j^_L>_U 4 Min.l1 (jjl) 4La (JIjIaJI *jL>JI (j_*-__j t^nr ^ylc L-Jj JjJL___ jL ^-^J t 

.j-lJI 3jbj 4 j mij C*jj 3jIj_>JI t.imii <- ^iaii l__j__i .4j_vL_ jLb f J__-t_->JI 

ji 

Summa Periectionis 4jtj_-_ 4a_-u>UI 4_i-JL> _-__-__' ^ 4_jL-« oL_L___j Oj-ju 

* / + \ ^ 

. «j>jL>.)) <__o-J__ (j-4 
(Ji g r Vt __,__ ^L**ijj_jSJ1 ^jridj j j i^ np^J cJuuoj Jjl 4jjjL->Ji C.L-_JJJtl CiU 
^Loj-uJ ♦ CujjSJt (jljJ^-L jl i^nnll j! ^ljJi j-t--Ji_j 4j___ Jji-___*Jl (jSLoJJ .4-^5L-_i^M 

Reagents t rti«tj_CJt jL>t_» 4U i hi.Ij i«jUrttl C imJI *La» 4jL-u__»j eiJL>.| ^ <Jj!jJt 

(jj---JI .^Liaj^ll 4JU-C ^ja 4^.lq Vi.uiV L^uL^j 1 nl Lfejj .^i ^La ^pJt 
(jjaAjJ Lijuaj t Lui j oj^ (j-ujJj JJJ^J ^j^ljJLw jAj *(j$JJ» < "U ^J^ tjjJj^LjJlt jjiLJi 

^ljJt *La jl ^tjJt j-* (^Ijj? oJLiJl ^L JcLij L^Ijj (jwo ^L^uSJi ojA^.L_JI 
^l jLL^Vl Jlc jkj «gli <j jJI j-^Vt OjlJI j^>.V .(jJ-^jj^JI (j^L^.) 

.«iJ|j>-Vl 4ojJjlII jjljpij 4j3wtjJt 4jowjVlj 3 jifcjVl JLiJu-saj» i uwj (jl (jSUj 
4jj"f*% a 4-ijj-jC 4lojlr>V a Luajf iMj*oj j!S tt ^jJa^aLw j \ t<~i "r"t\ cJuusj jjj 

^j^LJI j i^, r cJLUI oj-iJI ^ j^jVl ^ LiUjj iCjLaLi^l j-a ^Lj_^JL 

L^o5B-tulj tCuj-jSJl (jjo *iij->-l 4j5Ajj ^tj-Jt (jj« frij->-5 4j>Aj Jl>-» t^ylj LjJ^ (JjJEJJ 
j jL**i" CjLL-o j Cjjjuo . «j_<Lu3 1 cL i ^ X . .. *j l_3 j . 4__L>. jU (^^-C L__jJ__i5j I Jl_l>. 
0j_x____>U ^jj L LJLc. jl_> (j__^aL_>Jl i JlA (jl -t i r\ "i jj i -LLjjj-jSJI (j__voL>J 4JjL4ja 
^jlajJll L__Jj-c jlLl JL_J -ijjljJt J«-9 LoJ-' ^.i rtl.i.i a 4-xj I J-ie_L-_^ 4_uj_itJj 
^jjw I -LjOj__!l CjLLjU V c ^jjaj t«CjJj_j_SJIj ^tjJi ^Lo» (j_-jaL>JI (j_£. 4__uLj_j_JI 

.«-^IjJt *^jj» (j.^ i <i j LjL>.i (jlfs 

^ja 4_l-j_i ^iS"*^! ^jt>* l « i jL__yi 4jI^_» *U_3__->JL 4j;.j*i>Ut i^^^pjl j_» e-jL_L!i (*) 

,_0_>. 'u^jL? "LJlo^Jl d . "< 1 1 ^Jg 4__j___>JLl 4_uu>- u*.l 4_-^___>J.I^ . 1-4 -'iLajj *Ll_I j o j< II "L__L__JI 


(_£jljJt ^JUuj t«£_LU £JJ» {_— L __1j-ju (jl_— _ u£Ajj^i£jj J, .j d tt tj-_«L->- Lc? 

:4_JL_l 4rt«^j.t 

^jl^ji jiiij ^jjj-ijji ^iitj jUt jiiij ji>Jt jiii ' "* a *L>^ -j— - 

jjl iVftl jtLa <j_-s 4jj\,i ii a 4j o^S 4_6L__>I juu .(LjjjJI) JjjJI ^-Loj ^LaJI £-L- j 
^J-S * Lo ^^JLt J.i^-t l__3j m*4 < J__oL>JI j___L9j 4jj1_>j>JL L^JJJ * Uj -w jjl j*iU 

• JJ--JI _-J-C j__*->JI (J-"*J 

jjLiiJjl jj_4 j-jJ______J CjI <i i j l£j->- j *-_uj___ CjUojlrt V a (____! J->- jj 

(j-__jaij-_->Jl (j-_ *J _-_-___ (jL_> 4 j *\ lm \ « U (_^aja|j ^sll «___»____>- (_-— jj _t>Jt 

j j V> 7T\ ^jj jL_T \ o in <3j-j_i_i oLu-o ^ILIj (j_£> ^jJt J->J1 JlLa 4j j_____jlJ 1 

u__£j_ja) (jJj^jL iii II (j-saja L_>J I Lsl i_lLJL->JI (j___joL>. ^Ut jt 4 i<i(ii J->J1 
4_aLlV" n* l (jicJ ^jJt (tj^jjJLi-gJtj i n< Vlj O J)^ jtj ...1 1 <j_« 

(c_b (jLSj *L_t__u! UsjJLa ^jLlJ jL-lJa i^UI ^ (jLjjdJ 4j_jL___ j-_j-__ _>t j_-4 

. (jljj-j_>JI (j-A 4_J_c Jj_____>Ji 

oljjtj i£___>jjl 4___ 1 \tn\ (j_j__j_Jtj l_tj___l ^.J—. I 4 jihr l__JJ__J1 (jLST 
5jLl__ (jjji__JJIj .C_L_Jt -iL«jj (jjj____JI Lx_.j.,l i n a C_jL_j .(jjjLuaJlj t Jnmtt 
j-ju_4 »ljy-j__> <____ 4 j * j j tn 1 1 4__JL_3tJ _____! j i^L-WJt ^jjjj-u-Jt CjLjjj-_> _j_£ 

Natron 4j) jl>j)fL «(jjjJaj» 2U__j . j__J j jL_j __1_-. Ji\ .^j (jLSj *^ij>_-JI 

* Na ^jjJjju-JI j_*j pL>- (j-«J t^j-JjjJI JjudS?! ^j-c 4____!_va 
CjL_jul_>JI CjLj-J umi ->J j U jLojJI ^jja 4__J___ Jj_-jua__>Ji «^-JL—Jt» 
(jl im«I J-J- « 4 rt l**c> o CjI j q i n" 4 jtf (j-JLlolj i Ljj j__ ^.i) 5_)j_>.jXt oljj^--_Jtj 
t Salsola Soda (j-jLJJI 4-__Ij Chenopodiaceae 4_u_c (j-<a J— J t(jL_*?)j (jLL_jl J 
X Y • __JI j_-. j_4 j j ( nLjj-t _jLjjjC-t /♦ A • __Jl j_>. ^j^a L-iji j 4 j^ (jjS_j t o.mj 

JojJ_jJt 4 — i-oL—s-j tCjl inl ji — <sj (jwo 5jl___yi C_4J 1 i ^ .^jjjj,.,in Cj_jjjj__> 
^L_t-jV JajLJI -Lojj (j-JL-JI 4 j nnj j-_uJ_jj u ~t jl <^ r ^jljJl __u_oj .(jjL J, j i <Jl) 
jj^-JI ^j_!Sjil jj_i____La Lt (j-~J » 4 j,_b ^jjjj_u_» CjLjjj_j j-j_j-__-Ljj_j CjLjjj-_s 
(Lj ii^ll) ^jjjj ir>li CjLjjj___ (j-u ^j_-__jj j-J-a Jj? _)_» ^J^LJll j__-_jLj_1 
.5jM-_ t-_-ji j_>- jja 1 n ^ ' j * 4jLu__jJI ^_ij ^-J-C. jj i hLjjjJI CjLjjj__j 



jjjVI Sjj^--» j^Isu . -l_#JI _yJ . » ^juJSJI JjjL>_* f 1_L__> :f - a J_L__JI 

(British Library MS Add 27255, f. 348v.) iLullaj^JI 4 fX\\ 


VI t ^jL>u j__>lji_V J___6 j_jjJj____JI JU___£jjJu__i jl 4jjL_JI 1 j j < n 11 £_Lu ^J 

. L_>j j tri^s i 4__ijjlo -Jiji^ _£ j I jJ I jl J-*->.Mj 4_a_*jjL__!l 4 j g A .M _9_____ua jys 4j1 

t^jJLlll j-fc-JI (^-JL-, L_J 4_____>j *L>j 

4 j <i (jJ-uu _/l ^LaJI (j-a (_L_>. 1j ^ljJ>- j-L-_i ^l J-^>-) I J-_>-lj « LLc-» _l_>. 

I (3 " j 0 ^ ___i_au__> I 4 » m n ^lrijl^Jl _£l) L__9j_3 t______j ( j_i_>J I) _j »KII 4jjl t h,q 

»_i (■ > m __JL jl £-|Ju_>_-JLj] L4___j « rtr^tlT I ^yjj Jj-IitJ L_l__l ^J if -La 

____ 1 _ nlr j t j _ V rJ 1 4___i__j j I j j ^ ____ Liilj julj 1 _ t . __jI j__~s j in r [jj>-V 

La («->*l_} L_a_jjjG j)lj__j_CJl J-^jlj TtjljjS-Ii Cr^S] L,-- 4 J rtil La JLcl .^ljLJ_4 
. £t_La ____ LAj__>. ijLiJI qj& £-1 JL_ _?l __i- L^Jua jJ_5__uj 

i*Lu_U _pl 0 ^J tjjjl intl 4— ci 1 10 ____ J V " mijj t3j__iSL> j 11 K 11 j__j!j_jj 

I nUj LaJlIcj . (_£^_jj>JI j_*_>JI ^-L>.j _3j_3_j 4_v Lul ^jj jL_>j i4_uj_-- (j__lji:Vj 

. «SjjJJL» *-j3j-*J j)L_> LLLj 


5J1» 5ji» jjc jjr» jjr» 


cjIj _ JIJh - c-JL-S dL-JLl cjVi 
I <3 <i <tv? i <j_a I j-c. I 3jl_c j-J j.W <»MJ SjljLs 
|>jV1 int cuLi L*S *l£jJ1 cj^L*_-« 

fll j a £c_i___Jj t^LaLcj 4 t^Ls- ^pslj— V aLJLl 

___»J->. Jl£1jJ I ^ULlj < ^JwLlII q\ i rttl 

_)_4 CjWI dJUfc <j_; LuLaj It 4 ^___Gj .^Jrt rntl 
'lO— ' ^ j '-L ^j_a ♦ 4— -pljJj j 4-JjLjT jjl a 
^ 4 4,1 V "t i„ fl JljJ ^ 3jl_C l_JL___ 

1 ^ L ii mm (*-_--- ^j-SL^j IjJj ij_-__oL>JI c__9jJI 

_j I J Jl_ju Luj * J-4-« I T 4__2*J Llo Cj^T ~r /t\ 
t_)jj_JiJ1 JJJ-4J <"< t <U C- jl Cjj_j JL___ CjWI 
i^L^ojVLJ. t lLU JL— ^ <~, ,„ jl JI—^JI ^j 
4 j t"w njj__J I 4__uj_*J1 CjL_JJJLI <_-J_ _Oj__>- jJH 
^-lll ljWI ^j *i 0 lr. L0L4J Jj_j____Ij 

.t--uj__11 ^-JubULi ^-J- L^jl^jj ~ 4 > f^ v ..- V -, ,„l oL_T» 

_>-___! U^l_ ^ 0 L_)T -JL__ ^ 

{«Ju ^LJ_a__ J-Aj *j % l\\ f>\ — Bj— 4 :4_4JJ 2JI 1 j _____ilj i u U.njJt 

4_jL__ 4 i , ,U 4_:i I 4_^L_a1 4J__oL__,9J W-^j 

Jj^Jo _>_. -Ul-j .j___-JI 4__J-- c-L.1 ohjJ^ 


jJj J->JI 4--*)jJ_u 1 \i * a !>Li_> J jfl (-Luj-ST) jj^Jlj ^ljj jj Ju ^j^. V m, 
4_4jJl__ (J^j-i-t 4lj. i,nj (jl_T l__jjL--JI . 4jIjU i n Vt J>>- J-*_uj ( *Vmj 

(jrtJj '^iUj J*>L_jJLl JjJa 4j-uj YO * * Jja j*-j._L->SM ^J---* -*-'.^J «ljL>- 

c_jajJI 3U *„ T..>« ,<i c_JJ__j 4 j^L-JLl Jj-J- 4_L___ Y * * * juLo ^UajlJJI 

(_--Jl CjWI J-^>Ji (j_4 3jL>lj ljG* * LJ>L_ L^L*JU-ojI J iVl M ^(j-w. <j____L_>JI 

(2>^-4j t±^L>. < L^^ L___j L^jJoLciij L^_>_ (jjauj (3^L_>yi cr^- c * ^ j--- ^ 

Cj 1 j o ^ ^j-u (j-J*>J **^J->J-I jlj-Xl jL>o 4J_o L__jj 4-Jl 1 n > I <jij^j3 

(j— * t-__)jjL_Jt (jjSwUj .(3_uJI 4i_uL_ jLt ^y* J-_jJt JLr- *Utl (j_-3 Bj-lj^ 

4 j j ,ui, >. 4_j_ojL_j ("< j"i 4 jL_jjt jj__*_>q ^^JLc. 4 £W a 4 LjJo 4 j « i"i >■ 4jjL_-u 

4jL^j <_-^J .j-> "-M JjjicJl jt 3jLa_->J1 jt < . i ni >J I <j_« _>J Jj ^— —- 3j_Uj-<J 
jl ij-st->Jt <j--> (4jL_u) JjL--~ J__u JL>ju 4_-J_l jJJ 3j_j — L____lt _ljjJI 
__- jJjJI JLlj . jL_t___t L#j Ct .n jt ^-jJl 4 j .j <i„ktt ^ ULUl ^-3 jrJ-Jt 
___* jJjJl J_«L-JI a h nVjj *J j.> 4 Um.Ijj 4jjL-Jt _>_« j-i-^t L_d j-laJt 
(JjJl _»L__ (___ 4_Lj ~ > a £j__jJ J__JI 4 t*i i Jjj JJ-jJ ^OJ .fr_,l_"t.-U _--»■ jJljJI 

• j_-JI _>-5j ___- _jlji- cr- 5 j' 

<_dL_4__} . l_jV l Sjl__ jjjJ_-j 4 j * i it,< jtfltt jj_j__-jJt jLI j < <~t 4 ^-Ja ^j 

J-J-JLj Jx-5tJJ - "C->-jVt (jJL- - (J-jJ j.O Mtj! 4_aj-__>l (^jJt «fUI ojt)--*-» 
4_t__jJ_> ^--3 Jj jjl jlj-Jtj i<jjSj-c> 4 j-,i i*Ti > 4j|jJ____J (j-^ ^jj-Cluj i4 p i nl 
(jjji--. jtjjJl Jj>- L___J .(jjL-JLI ^j-4 J^J->J (^jL-j-u ___& (jljJ_L) (jOjl_U__J 

^jjJnjj 1 4_o j < ( s> a 4-jjJUL.a ^_jL__j-_> jt 4 (i j -> j 4 j j t*ii l-jL__J_> _-_JJ-4 

jL-JL J_i-_> I j___J 1 i U . 4j ju j, _>■ LjljLLL c * t *t a ^- j i**t -y. i_-_jA_ju I j__j_ 

(jjj_->Jl Jj a„ mJ ^c-u (jL_- 4_-uL-jOJjJI jj) 1 r> » 1 1 (_-J_ . -_Jj — 1 «1 "Jl J_J_L_J 
^ LiLJ j JL-JtJ ^JJL-JI ( jJjJLjJI ^ljj) -JjjSJI ^jL_j^_j_i__l ^o—J i U -_jjJL 

.-_JjL>.Vl jJ--_--Jt 

I ^ Cj—aij t_»LJ,t j_Lu_-4 ___. (jnl^» jt (jjj-L-JJ (_,trt < ittl L-fijJ_JI (j_-___-cj 
i>JJb . 4 " t 11. jtjJLa (jjji_>JI Jj-o 4_jjlj Jj__>u ♦ i^jJI 3Ll_ ^--3 (^jL-Jt 4jajJo 

j 11.ro ^-Ja JU.,t.j._,»Vt 4-juI___ Jljj V c-JL-T (jlj l \ t Aj --.1 ^J 4JVI 
j-4 c._i" ^t L4-SJ ^ _-jj-jJI ^JLJt (j_4 (_£j_-»J clj_>.!j 

.LJjJt 



<___>! — «jjJI l___1__JI 1 fl «*> .^j 1 — <v__j . jj_jlJLLJI ___* >.t 3JT l__Lj__ 

jjjco u$££ L$jL_ oM_JLl J__9 Jj_*| (jj-_ll ___ Vitruvius «(j^j^jj--» 

^J^Lh- 4 Lr- 6^ " J *J tfi ^>-> (>» O^jjW JuJL->JI <j>~ <j' J^--- *V ( jj '"^ 
(jl J J (jl j i u i -V (jLu_ j_9 jj_>JLI _____ l-_-_>j .jpyuLS _-l- (j_JC-_*JLl jj->Jtl 

4 U i itljJ ^ _____! 4_^LxU __!} I A^IJJ J__>L_JI J_L>JI ^ i ii rljj i^t jJl (j_i (jLoJj-a 

J-> ^— 9 Sj j.t. i r> 4 >■ T4 Jlxjj (-m-im 4j i mi^. ^ljJ U < l^j -nt, I _*p—J * ^J» 1 ^ljJl 

jl_-1j l_JL_>. (jjA jj_>JLI Jj->- 4jj_|j »_jj__u ^*j-itj . ->t_JLt Jl j i nV p ' " * 

^ Jl 

(j|j__ ^ pUI gjju . jL_JL L$J__ 4JVI ^---.j .fw__ JSJ l-J-. jJal jj >jj ; >Utt 

(j__j_>- <_--1 jt Jj Ii **\\ ^1\ clll L^jLi- ljI ihM (^— Ul 3L--JL Jj-o j_ja j_jJL_o 
-c_l__>1 4__Jj t(j_jjjJL J-o-tJ 4_uLojjJI jj m »tl <_— 9 jj i \ U 1 1 (jl£> .tJ_jj___xJI 

5-^jJ__i« JjL>- (_yA (jl J-L>- 4 U ■ nl JJ (^JJLJI ^JL-JI —JJ j JL-J LLlJ- 1 J-4JU 

* 4 i** 1 < ■■11 4Ju L_4 4— _jjJ_ _j t (j_> jjj 
jj_« 4 j n ftf j-J-*f 4Jt (_-Aj t4 j**< i ii mI^II j tr\A (____■ «4j_eL_Jt>) C_Cj__>.| L__jI 
4 y\ \i\\ Jj ts>\ h "ilt l_u_>j 1 o j > j .(*t -"\ J£L__!I) Lbj-_b j (jj "i 4JI 
I ^Ktj ^00 -C__ ^y. ^jlit_l__uA Jljj^ __JL_* 4-ul j__i} 4_t2L_J 4-L_- u L_u t VI 
(jja 4J__ (_____ *^ <-jL, "^CJ -jwI^JLI jJojI j 4 Ij 1*4 CjIj \ m m l_LJj JL-JU C_.aJLA 

.(Thorkild Schifler -JiJb 
-__LcVl ^ (jL_T 4J£J t 4JL>JI _»jl__> ^-e jL_jhJI jjbj ->-fJI (jlj o- (jL_* 

(jj__JI 3 J— _ 4__j_9jj 4_i_ u_ > (_— L C J-<j_t_j _ t Tr> 1 11 jVl ,3j___JI (jjjs *M—o_>- j I Ijjj 
f , ' j i*^4 ^^^-3 (JrG-jJLc (Jj__>jj (_-clj Jl_*) ^>jj j < n JlVL>- (j_« 3j__Jt J-Lu jJI 
I JLA J„c-rcjj t^ul rttl 3jl j*^l jj. o r ^-9 ______ J>L_>. j_4J _;jJI <_.. *__„ t i itl 

(jj_x_U (j i 1 <L<a i-J^JJ ^j-C 3jLuC j_t_wVl I JLAJ .M^jLl-JI (j_ij_JI djjJJ Jij_*__TI 
4_j_i_____>J I (jL_-_-M Ji-Jj .(jL-4-jl__9 1 <i ^ L n rt" <■■ i mi >itl (j_4 (jry_oj^-_ (j_4 

(^--uljJl -j^jjJI I Ju- .(jLt_____JI _>u ^-itl -_jL__Ij_-JI ^-9 j-j-j-JI l_jVjjlU 

J_C. ni " J j-i- r _ T l l_-oL>J| (j_4 5jjL OjS-J 4__oj_3 JU>.I _____ (jLL__l 4j 

.Potgarland Wheel j_J^_>. jf tL:r -ljVl ^ 4l ml ,„ Jxv__>_ ^-lll 4U-t__tJ| 

^L__J . _*l.j oH j-i-I j .\ ' r> a (_j( c3j-~ j' J ^ Jl (j-u ?J JU_- 4_1_*_«JI dj_-> ^L_u 

(^-Lc.! __JJ j t. Lo j *<r L^j_*_- ^j__j j L4J jl im<i (_-jjt jlIc. dULL c --ljVl 

♦ liO 5 -__ jt « j cr^ 


ca/Ul 


<jj_i Jj -r ",t 5 ,„) 4_jSLuI£LJLI (j_jj-_Jl 2_t_____, 4_jJ_j (_j_jjJ! jj^j 

n "tj .<-j_jjJ1 (jl < « J _,lf J<i «*t ^-Aj ((j^LjJLl _»L_»u_'I ^-J- 1 fl "i ^j— >■ 
4J (j_»j__j Lo j_0 t^^a ^ ACj i(_£jjj___s .J- 4 .3Ut S , „H 4_J _" 4jjj-s!I 4_t-L__jJ! 
i_JU_j t*lj_*_J! (_--C 4_3j__jj 4__>j_>- ___JL>- ___i j <t"i(ii* c_J Jl>- {jA j-j>JI (jtjJ->- 

4__JT J-___> .(^j-jjjI j__J1 4j_____) <_-jIj>LI J-«L>JI jl_Jj-_>J! v^J j ckj-- 3 6- 1 

t4jjL__ "i!l <jt^j_>Jt JjL- |jl La 4JL-. :l^1_j! _j_jJL_- ___ 4j_>! n mtl 

(jjju-9 . J_j_i_oj_JI L-ctjj jl SjuJI cjj-_____' jl r.lUt" Ll La 4JLwj 

< (j iri^ <_jj 1 ri j ( K SjO-lj 3jjJ JL-uj t4_JL_- 4_Cj m > __J_>Jl __JI 4J V! jjJl____ 
^ _______ p tX * * j ■ "^" " ___ j__u - ■ ■ * « C__jJI _--3j . 4___|j _--C <jtj J "Jl 

.(<j_jjIjh_JI) ,-jIj- 1 ! («uI^jj ^jLi-JI (j-jj-JI 

__jlj Vl 4j_* C (j_C >t u_ dJ_4 (_-___ IjJI (j_jj jJI Cj V*_M u<->JU ___ 

___■ (_£j^_>JI __»jjl!I (JJ.JU4JU lfljlr (jlL-l t 4___>L>. 4_L___ C__l_C (___J1 ((joijjl j-JI) 
J-*Ol I^JjJ__J C-jL-i Ljjjl (__-Lxj I JUtj t«(_£JLL__» <_J_J_i ^-j-j! ^ Y * A ^-L__ 4___j j_4 
J__j • 4j JlI^J! 3jL_JI 4_t__ (3j__u (__J1 0 mi « i.V ) < dl 1 » 4_x_>L__4 (__9 ((4_i_-LuJI» _____ 

jJLJI ___ *U! (4 m.U jJo) ^jLj u ,* 1 V- _____ <_jVjjJI 1 jla o__-L__»I _jj__I____ 

.(Y-*V J_L_J! j-t_-l) 
jj <nt t! L _^>L_-yi ^JLJ! ^ jl <Vm-*I j__-I j 4-jiiLuJt V"ml _jL_i 
_-_> L*jSj . jl)jl_>JI (<JLjlI! (__J1 !j j Mj t( jj. (.uJI (__)J Lu_ul mi"\Ij iLy I____jJ! 

(__!_>. ^JLjJI (j_4 <:!j_>.| j__u (_-J_ 4_jj.Lj t j " j . - C_— - t__J_L___J1 JL>Jl 

jlj j" 1 nl (__II 2__wL>Jl jij_ (j-4 jj__JI __lc _4_-jL__>! ^jlLcjj . j-_oL>JI c__ jJI 

^LL___ul _jj£o I aJrr i_£j_t->- j_af J-Aj ^jL>Jl (j_o jL_C j_L__5 jl ^_j_<__xj <:I^_l_w 
Cj j_4 jl 3L.3- 4-Jt 1 11 4 i4___L-u (jjj 111 r j j_jji 5j-l_J jjj i J j n>ll dLtil j! J-jo) 

.3jL_lU ^j-sJI ^-jj-lb 
tjJJL-— 1 JiLcJ 5j j • < n 4ju3lj 4__4___)i 4 U ( kIjj ^LjJLI (j_4 5j_j _l£ ul_uj_i j_Sj 
4_Le__C ^-!, \ V " (( >Lt 4l< miU dJLA J_- ^j-LcJJ *dLJLl J__j 4 mi,V^ CjjL-C 

. 4_JLc 3^L_£o (j-aj- 1 ! _gj Nito (__J| _>LjJL1 j__j_ (V-A JSL_JI) 4_uj3_-_. (j_uj!j_- 

j (ii, \ c JjL- Ju_j i^L Vl dJLA (__3 j tr\ a (_-_5 jL___j_VI 4 t ,„|j 2_f_M dJLA _)} 

___c. Jjju__>JI > ^i^; (j-jjL-J! J__-g jjjJL-j _>j__>L_Jl (j-4 _ r >j__JLj __L_*j _*t Jjqj-a 

. JJJ>4 (jr^^ 



^oLu* uj¥jj : Y _ \ JSLuJI 


JL>JI t^j 4 "tt tio^ 4a| JL3- jJL^! JJL-LJ L$j! ^-CjJl (jrl^J 

4JLJjJaJL) jjj JlJJI 4_^LLs J n m j i^jjjJu jl jG J^LiHJt 4_iJjjjL». (j^jjJjtjJd 4l Tr r 

. 4-iJ>Oj <;JJI ((4_j^LjJI » ^3 *A V" ml ^^jJI 1 fl < Mrt i 

SjjLdj Lul j (J-*aj ^-Aj idLJLI j-fljJ ^juLSjJI cjWI «Sj^cLIjM» jj£j Lojj 

4l j * r (jjjLi^^t cJJLuj i(jl j j jl (jLij*jl (^Jt 1 t <Vt ^Lj-stJ Vj idLjJtt 

5 j j .< 4jj (c-jVjj) 




L___ot Sjj3-« 3jj___LJI j .(1— 1 J-L.-JI) CjI j-f^e->- ^-Jj 4ontrtll (jUoVl) 
(jljjJ f-Ljlj .^Ui ij£j-*ja Jjj— ' jJu 3, l^r 1 ^yic Sj^scjo CjLL-_-- ^_y9 Ojj a _jj_j_*JI 
(j-ojJ-j 1 *UL CjIj-_l-*l__>JI ^lLcJ (JujL>JLI ^-J-C. ^Ut j_--uLlb <d_se_*JI 

4_-a___> J <r L^jlJj_4->- 1 LfejL-_— -o J- iJ\ 

♦ Olju_*->JI ^jja Vju _UJ_.j t4j^l nili <-jtjlj 4^ni» (jljl j__»VL C « f n (j\ <j--4J 
4__}jjjr_jo C-__L_> ^cj ^jjaj u(^j_ijj_j__5>) I flrt<r*>j Ji_j . j£j-« j-ji- Sjj-- LJI Jju->i 

^ 4 a_iV" < ri.fl Ll___j! c-jISj *->LjJ.I J___e JjVl u>-J1 cr* cr^Wy ^L-Ji ____ 

^-S Lo jL-Lo (^ C__Cj-___>-l L$jf J «i *j t y I jjj ♦ Luj__oj 4 » u tt\ O-^jJI Jjy---JI 

i^jljjj j! 4_jJL,c,mJI Ljjj r i, ^3 Luj tl j mJ e_jj_-_i ^jJL>- <L-t-L_>JI (jJoLJLI 

. Jjud _M 4<iU>d ^j^a c-jjj_Jlj J^-__*J! __]! Cj j i Vi t lj 



djj—clj : t _ 1 J_£___JI 


KjollwUI 6jl_uJI <_9 £m ViQllg p^iaJI 


j>L 3jj-cLJI ^Ij V" jLllii <__!_-_ 3 j__l j 4j._t _JL__ ,JL_- J£ __J__ 
3L12J jt_t ( nni^ (-JJ jj m i j LujJ 4jj_u <Jjtj < <jJI jj i^tll (jLI ^jL_-i*jM 
LoJlLc j . (^J^LJU jjLuJI (jj-2JI <j-* <-jL-JI t ni^itl (___ Sju____JI 4__J-_JLo _,__ 

l_»j__L 4j>j3 l-3L-_____'I _,___. I5_L_ SLi_Jt ^Ll. <_____. ^j-cIjj u,j--M ^L-I 

4_u___ijJl _* lut jj-i (j_~ < j_-j----J _>SL) ^J "< -*U (jl ^ljJ-J-l f-C Ju Lc-« t Lg_Lo 

£_a Ll__jI V " j j r Ij-JI l__jI___j * J j n *s T I ^-J) L^Lj-j-dj-jj ^LJLl _^jJ 
(j! jujj V LL__J .o-^l jjjjOJ 4->,j>Ui oLJtt (J-^ju) 4_«__ 3_L)J jjJL__Jt 

' j I jU I (j_c oLajl ., a (j-J-C- J j m ___ 4_jjIj-_JI jjj ts\\ I ^jJ-C iU*i4 Jj-«- 
djj->j_<, Jljj V Lj>-*-- <jr-— -L_JI J-^j (jr--- -»La_>- Sjj tK II OjA__fc__JL_J 
<_£jj_JI 3jj-cLJI jJ-__3 j-Luj tjjjl-t (jnoj -JlLo -Laj V* mfl Lgj! <j-~> f*CjJt (jr--- 
3jj_cLJI JIjj *-*j . 3j 1 t *1 Y • __ll 4 n 1 11 n o L^jjLL-j i I j__l_~i T • ^lj-»- 

____ 3jj_>jJtt j_j-ctj-_JI J_oo J_4-_*j Lui 1 1 11L Murcia «4_t-_-_j-_o» ___ 3j j i,<TI 

4_____-_L-Lc (_____ l-J-C-M 3jjL_B L_4_l __-»__-. i^JL-j-Jl (j-4 4__J__it_» *lj^l 

S*^ _L_*-u 4jjJL>JI O-ir t'n\\ 

(j-aj i j<L jLj <y_ f*i Y-"\ 4JL_-. («_ o*_ VI jjIjJI 4jL_L_C ^j3-_>JI 
4-*5TL>Jl 4__L_JI 4_4jL>- LoLc ^jjJ^lj 4 (_.__-__ j_- (jL£ jjjLJI I Ila 
oLcL_o L^______>j (j-lJI o^^l ^-J__jl-« o^J • Artuqid ^**^(jr^L__jVl ,-lj--iVi (j-4 

_3j___iJ .(4-_j_>Jt 4_ulj) 4_j_--uLajjjVl CJ^I ^ 4-____Li___4 Lctj-lj 4_ljLq 
l_JL_- (jlfi 4j1 ^-LbljJI (j-oj .(jrJL-JI Jju__J| ^ 4j_x- (j-4 L-__jL>Jt I _L_b (j____Lu 

i4_J_-5_>JI 3_L-t__Jlj 4oJ___Jt J-fc*l (J-4 L_jVT J_4_aJ ^jJ-JShJl 3jLjL_ul (j-4 < ilU 

^Luj 0 4-LjJjj mi a (j a "n (jt 4_JLc 4__>-j Ju L-_-_j ! Jj____lt (j-4 (jf_J 
__JJ 4_>-L>JI 4-a_l__ L-3j_C 4jL_- 4_c _________ VI dju. (j_4 L__>U__jIj .4_4_C JLo-c! 

,4jLJ-JI o_Jl-^J JjL-_-mJ Jo l j*r*i nt l Jjl — >-j i_»l j-1,1 j__3j jj L 3it _____» j-jjJ__j 

CjIj 4jL oj 0 (jL__ *4_J_>c l_jVI__' (J-l>JI) J__jL_J| d-JL_> 4-lo-AI I JLC Lq_J__J 
^jjjcu 3j-j_4_vJI 4_j_-w-> -M Ol- 4_*_«JlUI 0__L_bjJ,l j 3jJ-JJ 4__l___w- 4 o j 4 


/_a»T \ "\ J___yj_'l ( j_v_-.jJ' j-i_. j-jj»-^! L^L—uL j_9i l_uL___Lj . ^ Murcia <j__u^ (*) 

^Rio Segura foj r , '") *j>— j-^j j' lPw^' j-_--N ^j^-- Jj vj--^' j-^>- cr—^ '(* 

.^^_*-j_U.lJ . ijJLJl Lg_jj___*j ojj>^.t._- 4j__,j_« 3 ^U;^ ._jVI *uic. JiHaj jJl ^«__-VI 
• [^j-JLt] .^-S-jS/l ju__« ^jjjJI j>j (-11 4_u_u (**) 


OlrtJI 



JjY1 JwauiJI <(j__^L>JI l_jLJI <i/j>>JI <*Ly- -Ul :0 - 1 JS---JI 

(MS Greaves 27, f.99v) YV ^u-uu^ Joplt^ 4 jLJj£j 2u^SLa 
(1____>J_j bjt <i« ^^jMjj* J1^j->Jt) 

5u_u_<>_>. 5 • ■ ' (d____u ^ I , j .< 4j3jJLq) 4j3^_i>a *!_/Tr aLcjJl (juLb ^JS (jA_UJ-* 

(jj-c J-"wjj . J___-__tVl jj__>JL-j C__1jlj ^jLi-- ^j-ujJ 4l^r rj iLuj-J-j Ij-U j- ** fr 
■ USa l^U^ jjij ^^Jjt (J-JL--J L4J L___>Ijl=-.I :jlViinifl (jl-jJLse-c (^---c^l j>-*-H 
«_xs ^tUM l <j-«j_lJl j----_*J ^jL-C Sr-VjJ ^j-i-^lj (c-J>>- j! o*--^ (J^ 

J>U_- ^ljJ! Uj>j_-^ j--4j ^l 3Lj_SJ&I aJ^jJI j_>q j-i-.VIj 4 jl_l_-JI (j-jJ 

L$-JJ JL-i!-J t.rT m« ^ljJ JL__wjJ (^-k-^l 4-_Sj-U (j-l^J tj j * n . "I I 4__Sj-__. 4-J-*--»jt 


^jjb jl ma ^4 jL*j>JI j-5fclu LjJlLc LAaJI 4_ti^Vl 4LfcjJt jjJLJ . jLaj>JI 
4J3jJLU jJujj I JL$J . ^jLiaJI ^jHJ I (jLjjua^ ^ji-i nH ^jujjIJI (jL-i-u? (Ji-JLij 

^jja (jLLijiVI jj-^-1") 1 a, \\ r j *^j SLia (^ £j_ijj SLLoJI J^L>» ^UI — uuJljj 



(MSGreaves 27, f.!01r.) YV ^uy^ Sa jU^ a JUj>$j X . u** 


CiUill 



£jljJ! JirtnT l i(J __9_*Jt wjLJI ^jJ^I *_)U_ <aLy» gJaj 4Jf :V _ "l JCMt 
(MS Greaves 27, f.!03r.) TV j ^Jj f J_^lx>_4 0-J.s^j 4_u5L4 

^ «UrtJ I (j-ujJLl! j--L*j ,4_JLJi Sjj JlU 4_uIj 3j_a 4-___j C__jJ1 ^ ^ilLcJJ 
J---_ ^-—S 1 — JJjjt ^ 4^jL1a 4jL?t_; Cjj^Io JL_j • 4_J S _*1 aJu- ^--i L^_-a 1*j->- 

Giovanni de' Dondi's Astronomical 3 j <Utl ^jlJjj j_ jL-j-o* 4 

OL-T^-jjJI ^ £jU1 1j__ <j_J • L_o > -_3 ^TIO 4JL_- r.U " <l ^y-JI tClock 

(«lu-A 4-4 J V".,mI L»JL__ j-_-C ^jL>J! (jj-_!l __a ^t__)n jMj ___ Ujj-_va 
4-ulSJI 4JV1 .(^tll J____1 jJ_j1) 4i_5l-u ^ ^ <<^_l jil» ^JU ^L^J 

4-*jjfj -_jLu yjt L$J i( _JjVl 4_^Lj 4Jt___ ^Iju ^jj-^JI CjVT 

. 4_l____ <j_Jjj 4_ujij 4jjLl4 (j-jLp 



ljI jl>. JSLiu 2uLl>» ^LJI SjJu jljG 4_t2UJ 3j » 5 ^,ui i 4ilLxtt 4J^M 

^J^L%j BjJLJI £jj_4_j 3 j j lr> < a j— ji: 4 jltnll jjjJLjJI 4JT * 4 lj-o>» 3j_jjfcj L r ~jL_3_j 
<<(_£J____o) <— >VjJ J}L>. j-jj____J1 (JljJB-i ♦ 4_>j__-_M 3jJL_JI 

.p.1) J_L__J1 

(_*-* Lr^>^* Jl oti m,>U -UjLjJI 3jVl <____ _LJI 3j_-J 5 jl jJLl 4 &\ n.ll ,____£ 
(^Ij-uJI JL>.J JljJ Vj t^U mijJI jj-___jJI (jLJ 4-jwaj*Ltjuyi 3jLj___>JI j 

f Lc ^yJlj^" L^L__u_1 JLUO Jj___*_* ^-J. JLJjJ j^J ^-lc. 4-*J-£ L^JL__L___<J ^jSwCJ ^yjJI 

. 0 rtMHinrt CjL>- UoJ 4j.hl Tol 
4_5j-ji ^ jL___>. ^yjLc mJj_>.V| ^Jb a_»*rjn (J|j3-*jJ 4_jljIjJI 4J^I 
JL>Jl L*_» * Lujitj Ijj-*jO jJJJJ (4___>jL_.) < i>m> ^lj j fjl\ JjJLuua (<Lu__oo) 
4rt mi» a 4 u i n a 4j\_t__ i4j3jJJ! Coo tjj_*_ll 1jU_ u \c Jl>.jj 

(jjjJU ^jjj) «JJJj^J Jjj-a (_-_3__! jjrt_4 L3 J__ 4 a 4_uIj 2__a___ 4_^L_J Ll jjj 
i JjjI- ^lj-U (t m») !_____ ^-3 __Lj£LLf ^_>JI ___jJ_JI Ji-JLJ .4__j_>JI J_uJ 



j l ' m <a _,_ jl o >J I t-i! j->o *L_t .(jIdjj^JI ^ya L^j—SjJu* j_«J_G ^pJI <L$j_il 3L3 

JjlJu ^j rin V mj 4_J3jJJLl J-Ajjjj i^j-ujj-jJI 4U m.I jj ^^JL-^I jj -nl.l jtju (JJj-L 

i M3«( A -^ jV_^CJ^Lill jJ--l)<,,S ^tl^ljj^-L^lciy^ 

^-lc *4JVI (jjo iS-j-^w 4 <i <r>jj l£1jj_JI j»L\ V " tnl _,_=. LyjJ J-Jj Jjt £jj_*_I| 
*<Ji>* JUua 1_-Jjjla <jl_' (jJjJLiJI _JL> j_JI U-° (*A>^ 



<J _-«L>J1 JirtrtH t^j-^Ukll ljLJI i^jj_*JI 4->ifr a :^ - "l JSL-Jt 



KjollmUI o jUaaJI fkin ViqH$ pgJbdl 



(MS Greaves 27, f. 105r.) YV ^y^j^- AlajU^* OLJ^ ^jlCa 


cUTll 


3jLlC <c_VVI 4 jiiTi jjlaj ^ <JV^j 4-i^Af j__Vl t 4 ,,. «L>Jl 4JV1 Lal 

^jIlJj CjIj 4Uf ^-A (j^Jj^l :£_J_J (j-J-1 i *t a (j-Tilj 1 1 j CjI_ 4 < n >L£ 4 <>i a _>__ 
_wO 3^__Lua 4_VI (___ 4Jb_.«Jt _«.__> jj__« (J— **JLJ ♦ <__--<» jLp 2j_oj jl Ju 4_4_a__l (4_Lujjj) 
J>J-9 (j--—tf JJ-*— * (jr- 1 ** m « < rtjj^l 4.1 (j-4— 1 4_ls_JI 4lj , njJI Lol i(j-uJjJ_ (jjj 
~j-— iJI Jjjj '4i_u_ujJi dJL^J 4_>L_> ^j-o J 1 ^ ^tl ! jtJb < , <lct ^jj-jJ! (j_— ___-• ij-Ut (Jj-*_3 
u \ C Jj-__a_>Jl ^-J JL_j 4_ir J-a-C ^g-S — - JL_-L__ 4.->_~_j <jo jj ^j_j_oj 4jj4-jj 
/ya jJj_l_ jdj_jjj . J ^ n j, V i n 3jLcl mi<ij jjj j Jflj-~l <j-« (*l * _ *\ J *\ _ *\) (j* K nitl 
^-3 Jj_>.jil j i>>j_-ll f-L_j— J 4Jj_t-fl 4-V i n\ j4_5 ("M _ *\) J5v miH L-t i_>_>J-^_Uj_? 
J-4C 4__Uj-0 ~J-(_ % _- Ij-u-C (jt J_-LuJ jVjVl (jj*l <nill .(JJjj-pJI oL_aj___s_4 (_^J-wJ 
j-/a| _>— _J1 — j_l-J tiSjj->^\ (<u-uj L^Li— J J-3CJ Sjjt <o J__>L-_u 3j_. —JLi— ^jSJ i*UV1 
.(^ _ *\) J-wJ| l^ ii i^ij ^_jj| L_Lj_vJtl _-JI __j^jl-JI l_)j^_>. _U_j__>I (^j^j__> 
dJLAj (G 4 Ii ni 11 4_j_.*JI t-*-jJ Lfcjj_5__o _1j__jgI (jylc^ tt h)A y *ill 4J_?__c (___> H 
^-lc ^---tj (jJj) (jj__t_L 3_jjJU F 4 j n _*! 4 mhiU 4jo_j_l ^_a l_LL__u 3j_j.r-.Vl 
jj-*_s ^-Lc j^JjIi E ^-j n M.tl pljjJI l> .nVI I JL_ J_-Ju ♦jjSjJuJ! I ^ ^U,., 
J o »4 V i^U 4__l_) ("< j il J5_J Jl (i*t| i i a (j-j— -a _3- ((jjJL_i_>) <, < j *(j-i l_5j__3 JUC 
iL_____Jl J^lj- (j-^L*_) (jj I " r»J_» J-l— UOJJ (^.cljj (jy-j-L JLxC ((jii U) (JJ "i in Jt 

J-_^J-J 4jlj Ui i.f Ji^ _-jJ-> JLlCj tC (jO-jlj^ '"Vl 4-J| c-ljjJl (jljL- J--JJJ 

— j-i— JJ — L--JI r. -s*t /yJ cUI (^ 4___oLll t_4jjLVl Jj— t J .B ^Lq___> (JJJlI-- 

r ~r i n 1 1 (j_*-_wj V j»L_-j (jOjjjjVi ___-j_ jjjJj .oiLci (j_4 __j-__JI c < j jLt 

t 4_JVI (JJ-— A 3jL_-tj 4jj_uI — __jJ Ljuo __3j___JI Lujj_-u1 J ' ^ **'"j » jjj-_o —Jlj 
. Ij-ua y i ^_Jlj->- j_Lj vr Lajjl ^JI ^ g 3j_j ^Ul ___j___j ^ V 
L^jjj- t__jJ_5i_JI 4J_t_c jj JU LaJLtC : (__JL_JI j_t_JI (____ ^uj 4ir i^U JU-C 
(-jjjjujj t 4 jn^yi 4 limll 4J_t_Jl LkjjJL» jjJj ___JI 4_L__fjJI 4 M...U 4_L«JI jjJj 
4JS*j-_>. (j__5 j_-VI (jL_ 4___>Lo 4_£^v ^ ,,, j<U J_v I jj_o I oj-lc - (ji rt 1 
(j__ljla i hVL_ (^c-jjuajj (__Jt ^Ljl_>iJ jj^—tt 4j__t_-_Jl __L_L)I (J_xju — JLl_j - (_ __j___J 
(j^— — >j — 3 (j_4 g-j* fl (jrt i n i<U M--^J i(Jj-lj ii <ij (j-L rt *tl (j-4 (jl **f r.jj i^i 4 
(j_- __jj_u« jj- L_C ijjjj-lll ujjL Ij . L-xI_JL j-U-o j_i3- 1 o^ijj J-ij-Lu (j^ j i nLeJ 

Jj__>j-jJI c_L_ j_i_ ilj__u--)j t *L__Lll t_t-uLVl (j_4 LcL__l J_l ^cj L> 

.__j__Jlj (jtnrttt Jj_u 4 jnl-v CjjL-loj 4 U < hIjj l____JI ^Ij j __^LtJ 4J_jl_j-« 


: t_jL_J 4iMil ^UlA^L 5 jjJL>. 4j%jt_a_M dJLA 
4-pJ>jJ 4j_j___ 4_uljjjJI ^j^kJI Jjjjb-U S^SLJL» 4__L*Vl JL_~1 ^ :Vj? 

. < _. < , *i m i I I £jj- 4 U r nljj LiA oJLAj t4jjL-_U 
*£JjjJll J-loJI tj-i-o , V . < m ^ylll CjWI ^Jl-»! c?JL>.l 1 «rn! <_____■ : L-uLj 
4 j rt-w JLiol l-j-uLj! ot j 4_3fcjua^a 4JL_>J _-_tjj_t_ia £JJ-*j Jj! Lr-b : LULjj 
(j_3j_*j (jLajjJ! j (3i>^yi JLlC 4jjJl_JI cjLse-juail C-jL__j .(4jb_»Ll>l « t ujL._H) 
gul ntrt J^ mi i CjLaLa_j_o J}L>. (jjo eLU Lg-JI J-y Jjj tSj-__jLjO ^Lll ^y. L___4j 

. L-_j-_j-4 jJjC CjLIjUi 1 i>Vl J ^ ' 3* a 

Jj-M ^Jj— o-JI .4_j-jUI (joJj-LaJI (j-~ 4 j ,,,L-__1 JjLj 4j^j J -wjj 
^-JLc. 4JLjJL4 < rtjJ 70 3l>- r (^--Aj * u lrt mll J-SjJI CjIj 4jjj^jJI 4jj_^.I Ull 

J^ISJL L^jjaUo jJjluj *(? ) Y _ *\ J^ ni.ll) pLll jj^s^a l5>^ cr^L? JJ- 5 " 

Jjut-A ____ 4 j I f <~t CjIj. jJLjILj jjLjj uy-b^ l£_JjJ i^Lll 4_cj____/ ^j-o Ljj-__u 
JL_9 tdJJj 4___.L__oVL . 1 0 j j<j_j 4__J-_ l£j--*J ij jJI *LU jLu i_j| j ,u'il 

{*£>jJl (_-lcj .*tlil £j—*- Ll_? jl L_Uj->. L___jjL>JLl L_>jLj *UI (jgj*! ni*> (j__-_-3-Jj 

n inll j-3 jJI 4jj_--.L__) (_$f) L$_L_. Au ,u\ L-£*L__-> 4___>j tJjjljj-JI 
^-JJ Ljjj-->. l-L-b t_£>*j jl__j .3_ujl___ (jjjJs Jli-° 1 3 1 j j « i^» <_-j—. cJ-__?»L_~ 

Luj—>-j * 1 ^ j j *? j_j 4_LL_uj 

.(^UjI jicui) i^sbt ^jji^ 

cr^i j-^jJ! 4_jj-wLL <___$__ 4-uUI (jp-l jJ-JI ^ ^LUI ^jj_xi_J! L»I 

jl *;VjJI 4 t miI t__jlj_-4j9__>. ^-JJ m mi <i a L-AjLLslj i ( ^__J9l jj-*-a (^-J-c 4 jm!j L-s-ul 
3L__a (jj* j! t4 jf LLlo 3Ll9 <:U! (j-jLj -oLcj .jjl- ^j-c ^ULj ^jJLj 1( jjijjIj-_JI 
(jl (jSUj jlji-JI Ijl-a 3f Li_- .(cj ^ Y _ "\ J< illl jJ--jI) Leat 4_Jj_>.LL ^j--» 

_jSJ « ...\\ jJsjJ! 4_Lc-C ^Li^ --SLt-j-ol 4jMj ^-JJ Jjuaj Lojj t4_JL-_ (jjSu 

• Ijjii-J (^j-Lci (jj-~» (jt O^aj L^L__jJ l-_uJL_o 

J^tLJ (jLaJ tcTi 1 nj LoJLlC i4_jjj_<ajj| O^LuJI ^jjo (jljlj_L_JI (jljub c-JLLjjj 
4j_a____ .4jj-_-LlaJl j-j%_>- ^_JJ 2jJ_-UI J-LJ ^j-w 1 r m a (jj "l^ r tc-jj 1 ^TI 

(3-___*j) I^LlMllj *L^_LjJ J-vL 4jj_- LLJI JJ5— jO <_yflj-— (_-L 4_J___?J 4J| Ml a 




^jJbd! ^ajLil ^lUwC (cj) .<jtrtn.TI ^aaJI 2UL« (I) : ^ T - 1 J5UDI 


^ CxJLo jjjsJUj (doliJI (^ii-cJI (j^-jJI jm* j-i-cj *4jjjvLLaJI 4_flj-C ^Jj 

tj-a (£jL*}\ ^-*->JI cJij^>o ^yJJ l-jj < J->-ju .j!jjl!I (j;jixll jJI j-tt >- 



SjbIIimUI S jboall igb p^jaJl 


tj 


1«, 

^ II 11 II II 11 

1 


innniii: 


tr 


^Jj 4 £tuis\"\ (j_Lcjjj (jr^^ M^J^ J 6*^ U^>»ij-iaJI <j-« ^LJ-jl ^Jj «i *f H L<i5 
t4jjLa jl 4L__uj___-> (^jlj- 0 ) cAiJ *— *' J 4\l_s__c. (j__; SjLjC I «i^ ia JjVl £j~Ul r^jruijj 
tSjljl (JiLuu! JLlC <_jJ_»j^a 4Lt c .II dJJbj . ^jSj-A ut >■ jljJL» <Lua^aj 

<j jSo ciiJjuj i^jljJt»! dLail £jJ ^L_5 ___3 3_ij_>-j_>. 4_c*I__J (j-« dUI 4_>- jj <-m>. 

^LtJl ^J-JI Lal • ( \ \ t _ "\ J£L-__JI j___u1) 4_u^uuj 3jj)<^ i \\ t nLcwo ^UJ ^jLj-i-u 
^J ^tu i^JL-ua (_^ajj3 jL___iil l___Ll__u ! Jj_L_u £_1__3 <__jf JL>.L ^o-uj- £_jj_4__jM I JL-b j-a 
4__>. Jj— <J <_-_-» -O j-_>jJli l_1_j lj-J-J-£ 4 j i^i" 4, j 1 a (^jIj-jo) ^jIjj ^jjj^y*..! jJ___5Jl 
i^yj-uljjl jj-rr-.-tJJ < JJ _L___t__J1 L-3j____Ji 1 ir>j( <**< m*i 4 L?r t 1 i _» j-_fe . 4_uJL>- 4-_jj( j__b 

JjjL-J- i^y-L- I ^gj*! < H a (j_4 ^LjJjJI ^J-C cU! L_£_l__ (.M^ij 4jljU < rll (J_v|j L-*^JJJ 

. cj?JJ->«-ll ljL.c__.VI j^Ljj L_l_»L__? 4__a__*J1 
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~<U^1___ : ( 1 ) \t _ n JSL__J| 


._^lj_wjj-«-.i .^juJLiJIJ^bJtj J___-J.l o'jJJJtj>»-~ u-* £----4Uj>J1 

. jljjjJI j>>w-> -J_-_J _ V il cri-U_JI -_aSJ|) ^jJI jjij-i 

._u_l>JI j_~ jliojl j>-^ -\ • -UH^tAtJ-^ .jljjJlj^^.^U L.S. 

^jlj-,1 ^3K-frUI-^^2UJU4jnM^S----^r .-_-_>jL*_H _NY .^_L»_t_- _-__jiC - 



ijr^^A 3j^3L> ,____ <U_i3? -LUiC :( cj) > t - *\ JIwJI 

*^J~ iia J1 J____ £____»j^_A A_uULi (j-\-».1j___J1 (j^a 4 ->JLl <>IjjV| Jj____>i JIjj V 
^lnmtl j-SjJ! 4\yc < rtiryj Jl2_9 . L4] £-Jjl_Llt jt l^tiM itu>. ^ 

jljL--w ^yic ^ji-JI j-i-jJI 31 -r r Cc.4 «...«jj 0>L_JL1 Jj__3 JjVl (jj--JI ^ 
, ^jjAJLI (__JL-JI OJ---JI (^JJ 4jtjjl_i Jjju 4-uLajjJ1 (^-J^II t_-jj|j-__») jjih abjJl 
t^jSt-a JjJ_> (j-AjJt (J-* ^JjjL» 5 j " <ll (jLaJ V "< mj L-LS <jrUljJjl jL_i (jLi- I jJj) 
^^jLa JjL_v 4-> j. ~r ui 4 j n^Vl SLlytlt j^.itl J^__>.jJI _-__£ 4j jVlj .^jL___V1 
_»jju 4j JL-JjjI <_j L__1 j_b 5Lc ^-Q_?e-a L4J JtJj-c_> < htoj Jjt ,L». 2ULl_^ 

4_>- ^--3 *L_vj * J_-*-' V— — ' L ^-"- « -""'i ij ti-J-Jt J____Jt (j-A (__ j in"n J___JI |ju_ (*) 

LLi_Ju |«_i jl (jL-j-i.t <«a ^jLtji j_3 L^Jj_>.j L__jj 4__L__j 1 t j, i'<rt 3 4_cL__ j£J_3-J Sjtj-- 4jl_4_->>) :4_t__u La 

SjtjiJt OjLa Ijtj l i_n--^ L^Jjj- _>Lljtj__II CjjLi __-j_i cjjLs tjl Sj_i_j5_I SjIj__J1 jj^Jj 4 ^ _!___. J 

___j ' ^j'. .^" *Jx>Jt -_»___> :£_>1j) 11 Jl jj V -_Uj_-j i-uij-ii L^Jjj-. _)LlUI _>l_jtj)_JI CjjL. 3j-u_v_1 
iJ __JL_x__-aj 4_oLj_>- ^.ic JL-g_-».d j_ja ^jjL-ljJL ( j_-_>Jt l___ujj J_xi_>l jj_i_t jJI J|_u-_>_) t j_£L__ _jj ____j_4 

.^^4_*.j_Ulj .(^-^A^ ^yjjjJt (__-__-!! iitj-JI -vs-«j» t<_A-v SjlaL». h^jmu 



(jtu-aJI <_-_■ L-oj_vj (_____ J-Lb jl>.jj !_<_-> t^jM-JLI j_«L_JI (jj--JI ^-JJ 1 (3 ^jjL 
L^jt (_-_i >iLntl (j_a__j jl>-jjj o>L_JLl juu Jj-M j>-_J! jLI -U__j_'l Jb-^li 

l_JL-__ (j«u Ij t^J^Ltll jjL__JI (jj-oJI <Ljjj_jJ! ^j "i a\\ ^Ll 2L3jj_JU/a cJi ls 
(jc LJ 4-^LUI Cj}L*_-_JI j -4 jrt'°tVl Cj^-_j_jlJI j>c <JJ>*JI jjLt-ail ^ Jl_Uj-<J 
j-o J_C <_,_- t SL!uJL>Jlj (_-__-_jJI jj___jJI jLI 4-i-___M C-}L*-_tJI l-jIj j*-_-ljlaJI 

jL_>_-_JI £jj j_4 l__ul_ <, dr _M _-J_ <:< tl__> L-$jI j-Jsjj *<U i MjVl (3>AJIj LjjjI 
(l*Ao • j-_*j) (^j-a (jjj JLa-ct ^ <U-^a Device 4JT lJLla jt VI , ^--.LJLl 
jf (j_oj_i_u tS_iLc Jol j" Jj_lS j-«j .jJL___JLl m£jj__*JLI j_jj___JI ^lj_t___-L 

__J-J ti__UJLl (_-Jl 4-UL- __Vl <___ >1 , „ A J-L-JL jL£ 4_2jL 4JT j-O Lo l£jj>- 

<\y C jjS-J jf j^ <U IjJ . 4JVI C-LjSJo £j» 1 J_-__<_>g *j-->JI IjUb jj£J 1 

(jSJ t__^L__VI j____Jl __J_ 3j jloJJ jjl-____»j_* ("< rt, y V" i »1 jJs i£jj_>JL! jLj_*_JI 
Tub-wheel u « « » j L- £lj-L>J JJs <_-JU_J1 I jU"J J-Sj-* jLtjj *-JL__ (_>_aJ 

Jj_- JbjJLI 4__jJua J___-Vl (j-4j .^j^LJL! j-__c (j_oL-_J( (jj-aJ! Ljjj? 

♦ 4jjJL>JI __LLojj_11 3 jJ-LJLl <---}Luj-M -$_-* L*j__C 4o__5_ , l LlijLtejJl Jj-->1 
L_ij-j_-*Jl (j -rU (jl (_-_ LjJLc IjjSL- (jj_gl i„aU jl £t-u_»JJ 3j-j___i j*--! JJ JL_>-JJ 

jLSj .4-pl " ^Vl SLo-skJI (j-« I j m>! . .il !*>->• jL^ -»LJLl 2L-_iL__> ^! j_ir "._.«L 
(j_woj L^jI __JJ jj^-uiu t*?LJLl Jjt jl>. _-JJ jjjJ__j LjJwLc. tj jolM i U (jj-j-*l jJL>JI 

4-dLU» 4 j g.^f t-r,j ts> I JlAj i(jjjj__u IjjL-T ^jL-J *5jjJ r. jr_>.|j__> jjJj (j? 
(_--Aj iOJjj (^JJI Cj!j! miV! (J--ju j--*- jSL-uj .dL_JLl ^gjl ,yi 4-LoL_JI (<(j_*-l<_JI 

j___L_J! jj__JI (j-4 !#. ju ^Imi U (-jLjSJI jLo-cl (_--s (jrj_>-lj__JI (j__ Jjl>. Sj j^ 

j-^j ^-ic 4jj- > -1U (jj t j , < n (jL-ulj-itJ jjj! tttn jL_ JL_i_S . IjLcl <n*4 m^JjLJLI 
i—t^La ct j jl Jj (___!! L^lp-lj__ jya JJju Sjj^miO m^jLcj C-jL_j i4JjjJL! <_Jj_-JL 

♦ j L_L--j-jJo ___ jjjj-3 j^5cj ^ul-J (_--_} j-L>.ljU c_!L_- jLS _4jjj n <nll jJajJ! 

LdLu- C__jL_j t4JjjJJ 4__jLc-4 j-w-lj__Jl C-jLS i-uljjyi «(j-jj-3» 4-jlL-I n a (___j 

(___ -LJLI 4-bLU ^Ij.V".<>I j----jIj .^ji-S/! 4_u!jjV! ^-J__V( ^ Sjljjlc j^-ljU 
cJi-J (^j^LJLI j_iL_JI jjiJ! _-J_j . jL___Jjj ^L. 4-__L_>. t 4_Jl * m.II Ij iijjJa? 

C_>o C-jL-C mt-JI j-jaj--JL (_--- j-^J _-_UL__. (__ic 1 J--_-J (j-»-l jUJl _U___U- 

3jjj__>JI 4_j__j __J_ jr^vljJ_J 3jjJ_C CjljLti! l_JLlAj . JL_Ju__w miV1 |C_v_>JI 

. Mĕrida (SjjLj) 1 jjj_o ^j Jaen « jjL>.» (_-J_ Mlo JL>J! c-Jl_C U_C 4 4jj_ujVI 


JJJO __lll -»L_JLl C_ iLl___t JjLJL-O 3_-LjJ 4__J_-tt_- L_)jJ-> (jj <J mJI uil 

4 j f ' ?m (3j--Jt L^-^! --JLiij . 4j_>_u^nj SjJLoJI 3_Lj _j-oj ijr)__1jJ_Jt 

J JL__o ____ -oLjJI 3j_uu ^L_u__^U jj___>Jt CjLoLcj _>u -L_uo (jn__ 3-1 jJo ^L-ujL 

j_j__j_J 1 <>> tl _ j j _J1 L/.^i-a t_/iL_j j j ' H ^J-^^Jt g t aJ t J *Ai ^LJkl c_jLi_-__j1 

^j-aJi <_-j- f_J--l _£jJt JL_JI J-JLo i^LjJt £_j CjVTj (jru_-tjJ_JJ 4-^L__st SjJL_ 
C_>J J.. J - I _ JL__. i_JLi__ (jL_J 'jtj-i! cr^ KUI (j^ _£-^jJt *-_uL_J1 

_j_>«ij__ 2L_01j c_____! Cij *_■ i L-uL-j-uL 4 : .U jJa ^-j LojjJ I j _<_ >J I 

JLc-Jt i j__> J_cijJ_ 3jL-bl M. A _)__LoVL JljJ _J . CJ L J_> LLo J_)jf I O J_> ^ l>>J 

(^j__*0 L^-l _y- r<-CjJ1 _J-^ 1 4 -cj-Ll.J t L$_JL_J 4j___lc_>- _^->l jJ_JI O_«j0_*_0J 

,4_uL_- CjL-j_iLo j! CjVI _$! _-__ JjjJ-> _>aj -LLo 

__^}L_-^M ^JL-JI ___ £-_J j 3_t_j _____ L_j^jii _ 4_j__vU_Jl c-4j V "1 . „1 j 
(j; jL—-j (j-«j t-L—Jt _gjl o lUmj ___ ^j__jVt jL--t_J1 (j-o 3_L__^LJ 4 1 .i >.nj_£ 
____s -*LJ1 v_jj 1 <u a _p_L__2tj1 t_ < j » n.t 4__>L_J1 tlr-c-tjlcJI L$J _^jjuj <_--J1 o^.uiU 
Murcia 4 j <uj— - ___ £j_JI Ijla <j_- _^_vtj_L cjj 3 " f »ij .L__L___>Ji J_~____ 
_ > _CLqVI jjlc ^-ĕj iLcwjj_a_j 0 njl n t LJL___L Zaragoza 4J_____^___j 

(jru La J>Lj l -JL_.I __£! (jLiT^I. 4* "i L-JL-wj i^__ub LAj-i-Tl j-SJ .^j-i-^i 

J_>_ .iijj . jl jlJL-J JM-c c-JL-T ^y-JI Upper Mesopotamia _>jj— gJJt 

__ic u-SjJt - (j-a-ljIaJI (jl i^-^AA ^-Lc 4 fi'n/> t__JJ_a (___! * J^j>. _>jI __iitjJL>JI 
dJLA C-jLfi Jl_3j . j_>J (jl_Lo _-_ L4J j-jJ-J -* J-*_-jJ.1 4__)J_>o JlLc 4j_w_ j_^j 
_-l__ j-__ijj C_jL_-j t£-L__J1 ______-j Jlj Jl_>J1 ^j-a 4__j 1 1 /•> a$ 4 a.**. >_> j_*_ij-_Jl 

(_JLt_b JjL-T^ .4jJUJL_- J-uj^L-uj 3 J-d . .1 <U ljL>. J_J^__u ___-» jLu ___ __JoL_J1 

_4i« 4_j>-LL_ JSj iCjtj__J1j 4j_w j ^j^J _-ic t_>ji-? (j-^Lo! ___ 4__Lo-4 _jj_>-tjJ_) 

4-LJJ'i fJhJ! ct^ _>^^ Jjj J^i 'Cr^-J-' ^H--- U- 4 U_-^JU (jr-^ ^>-^ -^""^ 
jl > ^ 4-jUj JL=-tjJI jLa_-Jt'4jj a^. LjJL_ L_o Ijjj . 1jLq->. ££.<u-«J>» 4Jj_-o-> 

njLiJo! 3j Mir 4__L__ (jj^ ui * J tj j_)j ___ 3jo-tjJ1 4jj>-Ll_Jt ^L_ut (jL_5 ^l j-> 
_t jlJu jL_L_w _jl-c _)L_T c__jJI _dJ j ___ . a ^V Mt l__J! Yo _-J1j_>- ^-^j t ju_j 

_-!__ ^J-Jt t__4J _>_t__Jt 4_oLo-C J_*_?_J Lo t(jj-}JJ,1 ___u_uj (j j jU; j Jl-2u 

L_Loj ^^uj-^Jt (jr\j Lo J^Lj _-JL__f Cjj < 11 Ij .4jj-i_>J1 jJL I j->jI j_-~-1j 

_Jt j>. _, _J3 .^l J-*Jt (jyJJ -^o-oil J 1 & jtjLot jJLx_xo Js>>- (jjl f-Lj! JL_J ^LjjI- 
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j_ ^1^_> j!) c_-_j_il - (j^tjJ-Jt «j j j (jj!» 4JL__>- jJI ^tj f) \AT ^Lx 

.Jt rtlL cjju lj jf t«tjL_u. Khabur jjjLi- j-^> j j tl ((jij>.lji__| 

ULa>j j3-^>JIj jl.1I 4__aLL_j J <i ti ^>l->.IjU t Cry^ mll ^Li V " «..1 J_L_-j*i 

jjL-__« (j-4 ^Lla j, V in c\ J£ j-i-V mm! p i «Laj*g ^jJ__w (^---C LJsL-uaJ 
j__uLtJI (jj-SJI t3j-u__JI ___} (j__>-tj__t l_JL__ C__L_i *JIj1I JjJ <_------ «dLJLt 

J_>Vl (____- tjj-l» L_jL__ lj__> jl£j .(jJLl jL___---l) j3^JI 4j3LUj J^ i^jMJLt 

* WjDJ^ lP-*- 4 (3rh^ Jj? JJ>3---t 
J>LiL-_-_ul ___} (ji^ Art) I ^-L__ ^ <iL n U <jt 4 j r "tl (^_>.jj-_o ^jiaju» _£|j -L-J 
(^jLc ^(jr^J ♦ 4.njn «ntl (j__ IScLoj JLlju i Lblj La£ tM^tjJl IjlA _>_CJ t^Ljll 4__LU 

.,t r ^JI j^j Domesday Book ^ys ->jljJI -^IYI ^jJL a 4 n." ..n <jf 

^ lj-JVt ^-lc JjJjuU t^j^Loll j n.r (^jL>JI Oj-aJl IjJJ^oi (jj_*JjJ_Jl 

^ljJU^I Ijla JIU (j-__>-.- (^l TjjIj (j-^Jj .oLJU 4jsLL ^Ijl^-I.uuI *Jjl ^jtjji-M 
_)L_> c__fljJI (jJJj <___, tj__d_>J1 (jlSLi-u ______ (jl jt jlr VI ^ ju>-3j (j! ^-.t j n _>-J 

jl____ (jAj <t j ^-> m i Y * * Jjsi jjjj 4jj__--LU J$> jlj t (jj_Jll -jju_- ___* 

t3jJl__Jt 4 iri V I a oljL_=~j _£l ttfj j i«o (jr\jvl jJ_Jl _> J__b jj--> (jl Ljjj-u3 jLiC 
^ ^4j____M dLjl! Cj^LscJlj J-oju jl£ L-£i-4 JuJLtJI ^c^jjj 
(^jb C-JLlC L»li) (j^jJt jL*j>-! 4a^jJLj Ijju^ iSal^" Al jj fll i nll (j^jt^Utl ^jJbl 

tf JLA jjSlj (ji L$JjV "^tt (j-4-j3 *(cVS^JL)J^^ f*£^!>te 1J jJLc JjuaJL JL>Jl 
< VI 4_tLaj CjI m l(j '< o J <^rt n V ctij.t.) " j^j 4-uuji Trl a L^jjLoj 4 it ts> 
\ i<~kt tr\ (j-o-u CjjL£ (^ylJ! (^yA 4 m t a j^!j-^o IjL*j>.| jLs Iju^Jj <( j j 4jJL 

JL_l_>J! T) ^y>-jJI 3jLa_-_-. c_jLi? tJL_UI Jj t m (__lc ♦ j-a-Ull (j__lj___-f 

4jUr ^--i 4_c<;^La j-->Vl _AjL__-L t4_uJL>Jl j^-ijj «4_L^a» 4____JUj 40^0^11 

LjJJijl *3-^ <J/' l^ 9 dr>>.I^Jo JiJL-C ^jC CjLajU. j 1 a J-uk__l jjJj-^J •,_>- ._- j-£i (*) 

[^j>Ljil] j_._-_. ^jL=JI OjJUi >-~lj> ^ «Jj VI ^LJj» 4_j ^La ^jJl fr l .^i «-VI U U...^H j3___jJI 

^jjUj^Ul («__*JI Cj_sJ I j-JajI (jLLU ^ / jLS JL__ .uJl.'ljj>. I^j.lr __IjI__l lIj_L>jI d^^La-* 

4j3_-Uo __1_j _JJj (jlSj •j^ , j- a ^ * * * l>* ^LjLo 4jj3-L-> o*\Yi j___c _;jl_>Jl jj-iJI j_xljt 

4_JL__u 4 «Li__ii _jMj_C -jlj j^_vl3__JI & j_4 __jL_ Ijl Lo jjJJJ ^Io («Jj . Ljj__j 3j__I _p <..,qJ- J_J 5j_-Ij 
_L_4 Jku_ I j_fcj . J>L_J1 J -rUi ^j-u 1(3 nhtfl J_i Ljjj . 4j ^-j__j C_il_" ^jJI JajJI Vj i*^JJ-i jl _SjJI 
. LjjJu 3-^t La l jl C j-u.11 djj l_*_j J-« Lyajj CjL_L_ LjMija (j_i_.l__ Ju La JjjJuu-j j-> 

Terry S. Reynolds, Medieval Routes of the Industrial Revolution; in Scientific American, 
Juiy 1984 .[(-*.>Lll] 
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03* l£--LjJI qVjujJ$\ J-4-C JjLu 3jJ1__J j*JL-t__<-_J C_jL£ L^jJ JLjijJ .(jJtJ-Ji 
Lo? . I <f»l Ml ~- ^JSJJ L$-u5Ll_> 3,.t ni __JJ 1^J_U t4_>Jl t 4 jf d-JJ <,n" __JJ 4__wi_>Jt 

_ (jjj-^-JI (jru Lq jMj ^yJLc? __£ _£? _ 3j_jj->Ji (__. 3j*j_».jJL1 *tbj-4-JI 3jL_3t_>JI 

__i_ L_i_1_- 4 aj fr-"i.u«U 3jLje_>Jt ____ C» )L_j t«jrv_-lj__JI 3 j __*__->) __ul___ 

^jla _y» ^jh^>u jus-IjJI _>_*_>Jt <j__j .^jjjiijJij 3l>*-' -ij^j c_-i_t ___ji (j_>.ij__Ji 

_)L__ulj_i~ ___-.|ji- 3 j __*__- C__L_> (Lju_w! ♦ IjLljJ (J\ t u « A . (__Jij_>. < JiKli 3jU1 
.((3lj_4>» 4JjjL4 _)_o _jj__]Lj <_j! ih<t> ___* j-oj ^-r ia _ya ~-jJ*____j 
^yJl 4_3L-oVL <_fj-J-? 4 j r L-ua _l)LoljLi_J-_uV 4^a *LJL1 4__LL C_jI__* M ._ajl 

Jio? tAtlak «£J_-5» 2LSjj»-4 jl-jj t^Yo \ ^Lc (^-Ju. .Ljj_i_>Ji _>_tL _-_* L^1jl_V___J 

j^nnij jjjJl 1 JlA _jL_j . Jl_£j q < » 4JjJuj _-JJ JjjjJi 4_cll__> umll _->j->JI _Jj__ul 
3j_1_j L_Uj JUuj . l____J1 jt _)Lj_J1 <Jj->J __>j_c~j (j-iLoi) (j_o 4j.u i <ft II 4__jjJ_J1 _j£)j 
Lj_3jjJ-1 JL_-_-j Ljj__uj j >n flj _>xwJ1 J _i JUu (___ JjjjJi ^L-jy jrj__.1_>la CaIu 3j j m4 
1 jJ-_> jrj u j i«nt1 _)? L_-jj__JLt <jvoj , Jul_j o i ii _jy>.lj__ ^jj^j _}£j -dJjj t Lut i m»1j 
3 j-l_? 4J_I jlvjjj 4 _p}LU Jj-M __)J_lt ^ <LlcLl__» _>_>1j__ _* AA\ 4__Lt_ _)j^j_j_l_uj 
___. c_*jl-_1_J J_a aLJLI 4_)LL_j Jxw*j _--Ji Trip-hammers 4_oL___J1 _^U__X1 _>? 

J^jjJi 4_f lJLi/> (jryxlj_o _)jS_3 _)? 1 ,> J iju^J .j_JJ>L_tl1 dJLAII (jj--Jl (^--3 (j^-L_Jl 
Cj^Lj__JL Jxju ___Ji 4_ol nm tl (Jjlloll CiObt V<< nl Ju. (_^L_w _M j-uajJI 3j£LJLl 
(Jj__jbJ ^U___tl IjlA (j_1j .^-L>Ji jljll J_e_-*J _,l<i M.tl j__*jji CjI j 4_jJ>j <Lt tl 4-jjL11 
_)Lfl jj_sll jjJU Lajiicj . JL_xJLl _-_-_Vl 4JL*jJt j^_3txjJ __tLa__Ji JJl__ J^u-Ojj 
LoJlLcj t 4_ol Aiutl JjjlU^lt 4jjj_*JL1 4___ljJl _jiVl j_t_ _J--jJi (j-L- jj3Jlo L_»La__J1 
pj k«tl ^JLaJI ^Jl-_jj .3jlli ^ylc <U3 t.n 4-_3jJ__ll _)L_5 1, \ j t; CjLa_CJ1 <_J j-3t__j 
4_->JL« 1 I rt irj * i \ J \ * i) _y<jL__ U_—J 4jj_j£Lo 4JL_uj _____ i ((____ Jj — j_J1)) 
4joL-__Jl (jjllnoj _3"e 1 i<j C___i <,. iAjJ1 CjLali- _)t ^j__-jj _>fii Jl3_) .L__~jJi CjLali- 
^LuuaJ jL_SJl jjJo Jl_C Jl_-j 4 . .1 ^-il CjJLau (jL£ L» jl j-C. __ic)) *LLLj jt JJ ^y-Jl 

. jjjJI i-cLLuo _)oJj__ (___ ,LJL1 4__L_> ^lg V" I..1 _-ic _-_L_-l J_Jj 1jl_>j .«JjjJI 

jl_3j-xl-u 4j _*j_4Jui jl_> ^UeuJt tjLA _)? _-ic *L_LL_ (j_uJ 4jSJj *L___j? JjJj jAj 

jjuj (_;!jJt Ijlaj .jjjit _rj_vtjl_» <t L__jJ ^jj q\S Ljj___ _^j>LJLt ^yaLJI __>_-JI 

oLLl 4_5__> ^l J.Vi t i»l 4jI Ju (j? Luaj? (_jjj_uJi CjL___-}Lq Jc-l_>jj .4jJ1__ 4_wjJL) -?jj_U 

4Jj__-4 ^j 4 (_^j>LJLl j-il-c _;_1_>J1 (jj-_J1 JjIj? _>c j-_>._Jj ^J (jj-i-? 4_cLu__ __j- 



<_____ i^) \ • Y ^Lc 4jL_Jj_4 JL>.| _-_* t^yljtl <jj!» tjLLtj *lO'- > *' *> ' " I <j nrjj 

*Band-i-Qassar «jLl_-_i ^jJj» j*___l ^ j^SJI j^$j ^-lc («j-*j__J1 iSjj jl-__ 

jryvl jl_> (Jj » (VJ j-3jj <tjj)_>_U dLJJ (jt _-JJ djLiJ ___* t«j___-__]l JL_*i» <jJ*jj 

j^}Ljj ^nlul LL-_j <j_C ^jl j <__£* tSj.ti >■ tjjjl ^ .1 < i < rtin ^j . ^*^jL-L____ 
.^ji-UI - (^jjjS/I j ■ ^ *tl ^_]| L-$j_jjIj Jjju j^mi II <■ , 1 m<t 4_cl n^il ^Lj-a <jj_>-1__> 
4j_LL_ <jt ^>LJLI crJ^ll u>^l (j-« Jj-*' « ^iriitl ^ j^L-u-C (jjl £jjJtl j.__vj 

t^LLI oLcLju JiLa (^j^JI cj*^I (J^-<lj _y_j d i^ijl .u A ^JI j.«*ii < t Ct a, \ < «I ^LJLl 

<_jj1 jJI <L£j_>Jl Jj_____J LajjL_-_> ^-lc CjLjL*-' CjI j 3j-j-jLuo <LuLo Cj}L-*_C Jukjj 
.^L___J1 J^IjJoJI ___! <JjLj-x» CjLJT jjj» dj_-_JI dJL4> CjJ_>.f Ujjj .(4jJal) 
L___jj__ .4 j f Innll (j->.1j__JI jL-_-_oL <_^L>Jt (Jtj__Jl (J_- 4-j (j m II (j-o (J-ujJ 

cdLlA <jL_j t^AT ^_L_ LJLlajJ _-_i cjj^Ls ju_ Ljjjt J& 3jLL___ 4jj_vU_» Jjl (jj-Cj 

.<_;_>LlII j mi c ^jL>JI ^jj-UI __J_ (jJj-Laj jryvljLj 3jl "m^ (j^ljlo jL_j__t_JL 
J^Li- *4_jjjJLL__ L$J Cjj 4~i miIj t4 j*> j uitl Ljjjl ___ 4-g-C.l t mll _^_-JjJ_J1 Cij-$t, 
^ 3jLl___5 (j\_-.ljJ_> -Jj->-jJ 4_-_jj-j__ CjIjL__1 Jl>.jjj .(J^&LlII j M i r _--L_]l (jj--JI 
dLil 4-.LU Cna.W,**! 10I ^jj-iJI 4j_£j J-^J 1 1 _L__L____ \ 0 * ^Lc ^jjo l£ Jb 4-uj]U_-d 

^jj-aJI CjI )j m<i\. (___* 4rt j*ij Lw_j! (JJJ^^ (jj-**' J- 3 Cjj^IoJ * 4_ojJU__d __LL__4 _-_i 
J^ljJcJI (j! (_-_£. ^j_- JJj JJ^>-J ^JLC. (j-« (*^jJI cr^-J 'L^^^L-jII j i»i f ^y-L-Jl 
^JI £___» ;(-dJj j_jju J ______ >U <__u___ __JLl_> (J-ujJ 4_Lb tJju_>Vl 4j_«>L__.J C-Jl_C 1_^j1j 

. _U^^L-_yi (jj___U 4__jL__jq C--1-C (JjjJI ^LL-o Li^jJj___j 4_i_u (jl 
JL9 4-ujJU___ (___- 4jf I nnll (jj_v1 jloJI 4 jinn _JLxVl (jf J^"i>.U <jl__" Ijjj 
MjU>» ll_3J (jt jijll (jj« 4_L_5 t4jjj-ijVl Sjjj->J1 4j___ (___» 4_ui>L^! 4__LoL (J-ujI 

<LJL>. 4->.LH1 4Jj^I (jwo UJ__ jJ-ojj .4_JL*__JI Ljjjt fj& oljjjlaj cjj_>J j-a 

J$ 4~Ji o-A.11 Ljjjtj ^^L-.)/! ^JLJI (___» C.rt.ilr> JL3 4_^LL__JI (jh_>.1j__JI (jp9 
(j;t __*_U__, jlIa^hu-- ^ JjjJI ch^ljL (j! _y» ^-CjJl C -1_-J . L--Jj__u JL-wlj C-Sj 
(j_-tj--.V C-jO, W~< i ii 1 Lojj (j^arUtl 4__ _____ (jL (jJ-JI (j^4J 4_L_5 tLjjjt CjI mi<o 

J_-o__U (j-^*! Li»^ ^l * >" ' "I (j-^Jj .3j__wt__L1 SLuLjjjJI 4jjj_atj-t_«yi ^-5 4j r.Llju-» 

. Ljjjtj (^JL-uyi ^JLaJI (__J_ cj!jjj__-_]1 ^jru 

iV*i ini jjJlJl cjIcI m^TI _)^a ^L-illl i -__Ll_o Cul^j * j ■"*!* j_j____ll j^_b Fullcr jL____II (+) 

i( iila-'t.^ J|jtT-_a (__<9 4j^-__9 j? 4J)J ^-Jl t4 -y.-ojj Jlju 4_x_>L-w 1( __j_ u _J| ^L-_f-J i- ^l--- i<i_uLLl ^jLLlJll 

.[^_wj_JLlj .4__^Lc- jLjj-JJ («U _>AJ tJL_*UJ ^alLt- 


«uuoLLwUI 6jl___UI Kjjj (o^JbJi 


(j-StjJt-^JI L_iLL___T Sjj__^j_a 4-u1j_$JI (j^_-1j___J1 LujJ 3jL_-J Jj? 
(jrd>*-t U ^ 1 " Lr~ ^'>--t U^tjIcaJI <j>-- c£- v -t «MgjirUir>yi» 

^ <jSJ ^Lc <j-Jtj->. (j;jifU(^yi _-!-__? l__J? .(___jJL>J1 ^jl" «.? 

JL__.l _______ mJJjJ 4jL>U 4JL-__ Cjl J I r.ri.l __Uj JLJU <_aJjil (jgjj.», mJLI t ,,M £ JL_-.? 

*L____I ___<_ IjjLa jL_: «*-1 [v_L_-JI _*] >-*--=■ 3 ^UH -^J o->^ 

(_-i»-jJ-4 (j-**J (jV 1 1_4 JL_5- __JJ 4 n"tL 3jj JL>» j_j_c 4____-_J1 j . 4-ojI j__ 4j j_>LL_ 

cjLIjj J_}Ll_j jjy_j_>.l ^-JJ (jj 1j_L_T (j^j^LJI j___L_JIj -___L_JI (j__j__J1 

4_j_3 i. t i - r J (_£jJ1 ___SjJ1 (_-_) Ll__J *__>j__Jl <j-« -_9ju_/flj Lj__ j-t->l (j-jj-UI <j? (j*-y 
(jLi? Luj 4_1_9 < LuJJ 4„j (-JJL 4 jlr Jj-*J JlaI iii Jj-£> (Jj-it_____' _M Jj-_u (j? 
(_-_&! jJl_>J1 j_j_Ijljj . 0j_jj__u Jj_3 (j-«jJt (j-A 3j_l_J Lj_>.j--j jLST 1 Jlx1_u ( n < 
(jrO-1j__J L_____j ^JL3 j-A Jj? i^VYV ^Lc (j-AjJ (jJjJI i^^n mi ajJl» (Jjj-__Jt 

jf i(j__J__Jl I llL^J 4 JM.* _-)L__L__i1 ^jjjS ____JJ LLuLii LgJLJ Lj_J_5_J J-Aj i(jt" I rH i n 

IjL»? ^j-O ^J (j-V_-1j__Jt dJLA . J5L-J1 ^_*__ {jjlc J? i(jj_i___>J1j ^L-JI ^J^\ (j-i-i 
. JJ-*_4J 4 j--njj (4_Cj-_-i) £jJ__ L4I (jL-T _-_Jt S-jjjjj-M ^tj-^L 4 3 j j mi 

(jrt_-lj-3 jl 3Jl__cV1 (j-_>Jj__ *_ya J_i ___} i4j_3j_J1 4 j < J I <:j_>. 3jl jj jSLcJj 
(j|j_j ^LjJl -L>JI (j-JI 4_x.i ,l-JL 4-__jI__ LjI j^j 2l_i j-_LVl (jj£-J «'•■«.i.SteJ >jVl 

♦ 4__j-_iVl (jjfl (jWjJ ^ J - c 
4__j___lj 4 j in1j jjLst-A (j 0 1 Tt (jl*( < Mj < n (jrL_-lj_3 LlJ»l£> iMjj_>.? 4-t_-L (j_a 
iCjL_3jJ__>JLI ___! 3jjLJl CjL>.I <ruVlj 7\ mi «jJI jjj____1 I <ij Uj *3j1jJ 4_La__t 
t-jljjJI 4__j-_jVI j4 £___>jj (_______J1 4_ftjJiJl i(jA__5j_£ (j-A L__J Ljj 3Lui.U1 __ul_> 

^ u 7t VVI ^.Mi.MjJI jj_j>J1 (jl__j jJI j-_*_>. t_4_a_a l-^^j \ jUJI -__5j__J1j 

Lol 1 3 ij ) J uij il_c1jj (jJj nir J? (4-_bjl__) Lcljj j Mif (j-ijl J_i_)_jj _UJL_*J1 
JLuC jj_j>J1 -___>JJ • 1 f L o m (jl)i 0 4 (j-4 L_-lj__- j- mi C LjI L__Jj 4_Cj__^i! 4 " ui 
. 4_jj_>.___Jt j_5c_>. 3 JlcIj3 ^y. jj nUfl Jj-x_>U (j-a-jJ^ (_-_* jl JbJ C _1____J1 4jI_4_JI 

J j__j .--cj-Jii^t __ic ^LjJI 4 j >j_J (jtjjL>J1 (j-S- 3j_jJL__> uL_l. j-jji ( t « Zt "o 

l_£ji 1 JLC Lc J *4 i(jj-__>. (j--l (j-^ajJI Cjt -r 1 rt \ 4 1 nij oL___c_Jt dJU. jl n iji ^jjl 

(-dJjj ijiwljjl J-_-j 2L^>.j_A 4-_l___J1 4_J____ J_a_- J-__- (_-_£- L>? t4__gj__*_4 L_ulf> 

______ l_JL_a (jl—_j .^lj__J1 Sjljl (__-___ J— <_*j (j__J1 £_jjJ I 4__j_j_j 3 jLj J->! (j-« 
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(j->-jJI j,-a__v J}L->. j-xy l_Uj JL -J J *4J}__- (j_jo jj >iU j c jl (j_^j-_JI (jrU 

ySj-A _,__ -ujjt jji 3j_a___Jt __]_ J>-Ju - 3jl_cL__JI j-?&. ^ _ r<j lU _^ln mtt 

4 o Mjt jljjJI j-~s->JI jj>>-« Jj-* _>-jjL-_ll l__-jj . jtjjJI jt lJj>_3___U ^_*_>Jt 
jhj 4__wj__Jt __JJ t jl jjjt j-*_>J( ^ 3j -r Atl J_vl J (_-JJ li j mi ft I Ij m« L-_>Jt 

. l^njUl ^jSLcj l_a_* t<j_u_4 j_J! o> j/u <j-£*j *(j_*_-JI <*Cu, -_*.*_- _^jj-_a__*Jt 

i_.n ilidjJj jjj--> SjlSjII j-j-c ts\\\\ .-J-c Jl>-jj q\ < nml _y»j 
t Jm_j .jtjjJI «Jj__» (_r>-jJt >^*->J 4j_jl_5J ___i 4jtjJ_ll 4j_IL) *Ju _£J ££jLi 
<_-JI _____ jj t_Jjj_*JI J-4_- <_--- J L j fr > JL£>- JjJ _-Jt ^JjJ (jt 4_L_u _>* L_^j_Jt 
4flK,jtl 3jLj -j£l l_L_.L * J____._M jjjJt ^yJI 4-uLj 3j_« L^JIjjj fU Jj _M JjLtaJ! 

4_u_u_j__JI otjL____Jt <j\ j_£jJL jjjl_>J! j .c-jtjjVtj j-jjJIj J_*JjlU *L_j _-_r 

jLa__-f (jf L_>_L>.j i ^ i j-Lc 3lj—_>j Y ^ \ j»Lc _-J_ -L__j Ojii LJjlj I aJuC, 
JJ-jil tjL_* (_-ii La-jlj 3jj__wj___ L$J? 1 o ^ *_____ jVl (jjLl-JI L_-_L__i (j-^-jJt 
>(jl *t..i inL_-5tj <L^j__J! (j_ijl__ (_---_- 4_uJL>J! (jrL>-ljJ_Jl (_-Jt 4 i m<)IL _____j_M 
i Ju J_>J1 _yO ts\A (____a_jJl jj_-J,t (jf (_-_~j,t._>j_JI ^-_jJi _-ic L_jj___a iLuljj 
<-. i* io tl ^j-c J_L_>_jj i5j_4_vVlj CjVV! (jjj _ya I j j ^ *S Jljjj (jt 4jL___ _yi ! JUJbJ 
Ot > "i rttt (jjt JjL___JI jL_J tLjJljj . <^^L cJl i ii aMJ (jlajtjjJI Jj-__»jj 

(jj_-_> (j-ulj (j-l* 4 n U ( 1, L 4jjJ_>JI (j^_-.tjJ_JI (__j3 Jl_>.jjj ,-ijjJi JjiwjJ 4_oj^_JI 
( B -_5j-_J1 JL_i__JI Jt i(jL_ui^_- ^-S 4_oj__ 4-JI o ni _ 3_1_jL_JI ^LjJt 4_vtjj 

<1i Ajjl Jl£ijj^ .(___j-4_J JjL_UI LjjLsJI (__]_C 4 t (ntj 4_-fcTi Sj - i ii j ni j^-E» 

jaj i jt,-"r> Seistan jl^ >.> ^ SjLjL-JI ^LjJI C)\ ^j^! ^ j >■ .* _-ic 

. j_»jVt oL___Jt jj5 j i nrtj V t_L_> (j__J i4_L_j__u 4_J_4__i _yJt 4jjj__ 4jJLx>_- 
4jjJ _lu_- jt *__-_ (__ia__jjJt Lj__iI jtj Jl6 c _____j0jJ1 (jl (___c JJj JL>-JJ Vj 

ju>.f oL_«ji_Jt __L1j (__JL_ Jju___- j_a (jj_-j (jt -t_wjVij . 4_j-__3 2L_3j____ 

.jjjJI (____. -_!___? LaJL-C -___j_s- JL_ __jLaji__>l ___-) (jtj ^LkjJI 
(4_u_L>J! Cjijl_Ji J>L_- djjui-jjl 4_u___M (j__-ij__Jt J_TLj oVjL_ja Cjjtj Jl_J 
L-lJ_>Jt (- t y , ui\ Luj_>J i JjjjJl L_lL_Cj-3__0 f\ J V \,ttl\ -iLjjt I,- i.i.tu) L_uj_>. L_UjJ 
_-_ (j^_-tji_Jt (j_a JJLC _)-_-%-_ tJ__>Jt ^j-i.n^Jj .(jL___JL___l ___ l^ij^ v- -Lajjj *iU 
^JU- (jc 4_uJ_v jjjL-j L-JjJ (jL- I JL^Jj • L^JLgjj I4JI 4 *"i t (il (jjtLi-j Jj_i -L_i_-it 

,(jj-Ij_U l_uj jJ-Jt) ^Lc _ya t^ JU t3jj io_j 4_jJlo >oVV! 



^yJa Jjl nll VI J^pj ^ *<jL-L«VI jJl_-j SjlSj-U CjL^jLlII jjjl_>- ^-J». ^j-J I j 

LaJU-Cj . 4 <ij, Irtli JlJI 7Tt\\ I^jJlSj ^j-t-oJI (j-uajLaLo 4jLc.j C__>u 3 Juju J^Luo 
JSJLa JL-cct <jA_lj^LJ 4_> ^jjJu La <jL_- t JL_j_TL*ijLi (j^-iAJu c-Sj-l-Jj i*Vj_* L-.-A Ju 
Lxpa \j ^ylri r I (jj5x u (t «L_4_jl J 3jj_j-_-o I ^ ^L-O (J-as.< .tj- (jLSC (_£jJI Qa-__j^J-jL_b 

. ^jVI 4aJLc jJA 

^-JiC ^j-_>-VL>j i^jolj-j-uJi <_-_£ 4 j < »jL-3 jrL-wl^lo <"m iV>< i^--^- Jj^j Jl Ti— <a-_T 
<jrtJ JoJL__>Jl <__Jj ~ mij J_-j— 5tJ tjl >i« j-_Jj_-<j 3>-^ JjL-JLl ^jjs < rti^» 4 * jfr 
^-Jl j_--. 4j j_>-L_3 Jf> ^l__ujl jJ-jjj «Jrtlj >jL>JI <j\_uj_-vLL_JI I JLC La 4<ji-_jj-_-.L_-» 
^.Jl g miII Ja_iL>Jl . c_jjj_s __-Jlj--_u 4j^Lj l_JI j_>- ^j-O J_>L>oj i LoJL-9 <jjj .At. C, 
(j^S-jj . LoLu J_uL>Jl ^L-UjL) 4JjJ_>j Lj_j__ij (jLoJL-il 4_j__>j_f_ j-__u 4j i^&j- * -J I 
Jl>-jj t4— «Lc 3jj-ua jj . 4_Cj_-__ _M 4-jJj «**im*i <_____ tj j nt jj~3t__c <j_A jljjJI 
jj-_jl) ui tl*i d J-L J jl 4 j j mi ^ ^-jlj-cTu <j-« 4-C j n ^ a 4_Cj__c_ I 4_jjLcj jl 4 » i i o 


-_ifOi 


« L>jjj (j-j j mi r j 4jUI ^Ljj» J t "t < im < **m (j*_>.ljJ__J1 t^"i 0 _ 1 jSLlllj 
L^-tAB 4^L___M (_r)_>.ljJ_J1 Lal . JU3*j _*L>_I (jj. 5- jl__Jl dJUb ___» Sjlij (__$j u "t| 

fl < rw 1 1 ,J_J *4 J < <<jL--J1 L_^J_jJ__J (j_L L_tJ_Jv<U ^ ' J * ^ 4_uL<J i_ il A^< 1 ~ >. | ^ 

I 

. UUj 4j1 uMrt ^jtGJLkJI I 

^ o < <n -_--l>. i4_j__.L__Ji C-_*_ (___vjJI jl5-->. jjj>JJ J>-Ju J 
^L-u-jl ^.lc lL___L_>_j ijljjJI >"__»Jl 3_j->-jl1 4_*___| ___ l_jj_jl>J1 4_)jJu_j | 
^jj j Lu^> j tC-j_j (j_j_L_ 4_j_»-LL_J1 Cm > <___ JUwjj ( L— _j1 .(jjj_3__>Jl 3 jj*__J1 /j 
{<UJJ * L>°J? I y II (jl__«J i<_Jj_ i_>JI ^jjj _Vi 4_jl^5 j____j t4jjj__i_J 4_j___>j Ij iL_a__jIj j 

. JLl>J <_jL (jja JjiwjJI 
(jj--l 4jL^J Jj-S Ljjjl <___ 4__u|^J| c jrt_-1^J_J| ^1_X_3__i_ul j-J-C J_J_i JL>.jj *_/j 

ClU * uj L4JL5-JI Jj-*_jj 4 <i jkr 4_cj Cjj___LI L$-_J *^j>Lil j i*r ^-jLlII 

f<JL_JI (jrv_>ljl_ c_4j_Tj_) ^j-c LoLoj I fl L^j_j-jj3 (jL-tj .4_JI <i mJI Ljjjl Jj^__ 

* Ljj_a__ Ijj_*_-«j 4j < «jj 4_Cj__1 4 j_4_____u C-jL_ i Jjl_JL J__>-jJ l.gS_- . ( ___«5L--_VI t 
_r~_ (j-iLt-iJL C_C j-l_-I Lgjl 4__u JjJaJI <j--4JJ ♦ u yjJJ-> 4_cj_a-*_a <__!! 4_1 <>>VL 
^Jh» - 'J^^' t--*^ L7-i .4_tx_ifjJI (l__-JIjjJ1) Cj>L_*jJI CjI j dL-til L >_-lj__> 
_y» ^i- jJi __lc i^^^L-u-y I f<JLxJI (ji_>.lj___j djjLl-s C_-___jjI L$_| < j_aij_j3 , _/ <m n< 
J>L Ljjjt ^-Jl C_if JL9 5jJL__J jJL-___c_T ^JjJi ^1j__~ <<<! 3j_iJ_ (jj5_j (jt (j-Lcj 

f*J og oln.l l (jf ^.It-cj <Cr -_SL_J1 dU^-J^I ^ Jl a mI _JL_-b (j_Cj ^j . j »M__ u V1 

.4-f,1j^JI UM->.1jJ_JJ (j-JJjjVl ^i-jA-JI \jjhJlsCumJ 
^ c jpJ_-ijl_JI ^ £j_JI \jJt> IjJL-J--- (j_ J 1 ,1'^ll (jt ^-.-J*- CjLljj (__JL_jb 

(j-4 ^L^-u^l f<u 4-u1ja 4__ j_>-LL_> L_!l__-b (jl JLSj i JLII J_u___ __L_- .^j^Ma (j__*j 
<jrtj-j_4-—Ji J->*V 1— Jjj___j ____ j j (j__a_v (jljjL_w ^«ic ^») Yi * ^»l___ L^L___J 
JIa . j-j_l_' jl_- ^.Ji 4 4, Jt.JI L4_JL*_j ^--a U-Sr JI33 ^j iKark des Chevaliers 

. LoLcj 4__L__4 L^jIcI ^j-Aj i4_oj__»J| ^ <j_jL__5 L4J (j_-J CsLl jjJI djjb 

4 _|<j , ,t M__l jjir>-J1 __£) CjL__j_X_U1 ,3>L1_1 j-ii -U„\ Vi<ull Cj^I oju____I 
.4__j_jL__jJi L-^Jj-d 3jLjJ 4Jjjl_JL1 __3__jVl jl < <m. VJ1 u_-t_o 3tj ^ ... ^yic 
IjL-j-o JLstjjj _ j__^Vl (____ jLLj (j*U-u-*_- - 4_U__w C— )_> Cj_*^/1 dJLA CjL_4jJ___4 


o1jLj*__> 1 $}a q\ Jula 4.jt *3J Jj-jjLj j-L-> I Ojl_i L^jI J-<^___>Ji (j^»J * I <>t<i V ?4 

4 Viid I^j (j^Luu 6jS& (jl^lT oj_>-j u UmijJ1 jj ( ^ 1 1 1 ♦ jj »^>->JI ^-ic 

4JV! .JjjL^JLI ^lji! ^ LrjJbj <4 J<J n.^lSJI ^ljj^l J^t-A <~, U . jijj ^ljj 
jj-_-£3-jJ1 Jjljt (jriB ^ g t.*i . (jL_> (^jJ! ciuJL>J! <<-»• miTI ^j_I»_Lq (j-Jj^i 

< Jj_e__J1 jj i-ar Ul (_-_-* 4j-uL-J1 4J*_Mj . JL_>J! jjjJa 4 Jr (jLojuj -^k, ..jtl 

.(^-^LjJLI j_u*C ^-jJI JJ-3J1 >>-!jf er- J 'J fJj ^J^! <j-« t^J^! Cr^i 

i iiiiiiit a^to^ 

jjjuajJi (^ (jrjjuaJi ^-j- 4-_jjjl« cJLST 4J*_M aJJb (jt -c_jjl_>j_J SjjjjC 4jj? j__i! jjj 
L^JLSjji (jjSJ (jl J^-oJL! (jjoj * (jja-jt.nl! j <ntH (j>« ^JjVt (JJ>a!1 (^J *4-4jJl*-J1 

u UmijJ! Lt-uoi tjJijjL ^jjLJLI juLuJ! (jj-iLt! ^ ? jl» jJa l-jjJJ! 4 j>.tj 
1 a JSjJIj i^j^yLJL! ^L-t-JI jj-JJ! 4jL^J -_*» (^-a^L^y! ^<JL*J! ^-Jl Vj_a-ojj 

4-Jl <T<.jwl 4jv i j_pJtJ (jf tj-JJ (jSLgjj .(JJjJJLlo jl (JJ-ljLu!jj>. (jj-CjL ^LLa__> 
JL->. (__-_ f«vjfc t . U (j! (j* ^J- 1 ! ^J-*-^ O^jj-*' \jr\ £j-^J^W iJ^J---^ ! J-* 

1 ^ '-^"t «Sjtj^c)>j ((^jj < < a)) \ "< <; K <r<4>i <ol jJdj . clUj ^ir jlc! « <<j jj 4j!j 

(j__-j1j_-L>o ^jm j| jJ-jj (j5vJ toLitjjJ-tl (^j-^jJ jLu3uj>JI oVT j_4 ^jaIuj! 

Jj>-jj L juc «(3j *-t 4 *iK (j ! (jic * Lc jj-A jJ-ST^! jj& (3jJ^jX!j ' 1 ^g^j;.' LcjJa 
i4_j<j^jA£LJi ^!jjV1 (>o gjj (^I (_yk. JjJJ ^jl^JLcuj L^iU jL^j>JI ^L-ajl ^ 

♦ 4,ijn**(11 ^uL^JL! 1 (j_x5j i4JuJ_>J! < . <T <.<t11 (^ajLu cr^J 

4JVjJ1 (j-4 oLojit- a ^5 "i m < <«1 ^^J-C (j^JiLs j-ji, Lui (j-« <^-CjJ! ^-l^J 

(^j-c LJjG (jyj/j-JI jjjLJ! (ji- *L^L_T oLjj-jla lJLLa jl_i- t L^j!j 4-.-.-^>l U.^V! 

3j) -aeJLa dMltb (jLf> ^AAT ^L-C (__-_» 4_Lo jl m J.lt ft . 4wfl J V " . .■ U 4jV1 ^jj 

4_jJjLjJLi JL_>J! j_jjj<-v<j (3-5 ! jj Luj c-^L-u-J! « n .^jJ! ! j_aj <«j t <">!! ^l» ^ a mj 

: 4jj__b (j_s>L_>Jt 4_J_j-oj j_cl i~*t L_iiLu_>i jJiij w. <j nll jl 4jj\ m.I! ejSjJo j-4 

. « Jjjjj (_--Cjj g-jLb j-jju Jrtia J_od L^Jjj < jr^rtj**)» 
jL-_5->. 4JT (jr^JLJL! ^jJ q\£ ^V • A 4j_-_u jJLuJI (_-j3 JjjjI J jLl---j> JU-CJ 
JjaLc 2>j Uj n, C< >o cJ>L-Cj i J->-j 4ji g n. I ^ jir Jj*j*j ^((j-ojj-jJl» 4. <«*i 

^L-_v_j1j-_>. (_--_-_ (jL-Cj >C--— JJ ^"Hj L-BJ ^11 JL)J__>J (j-C Jj j M . l i J-A J-ALfl 

jIjljLi jL_l__-->. j Lcj iStraddle legged ((4-_2____i^_--JL!)) ^--cjJ 2_J( ^Y^ • ^L_c 


Ol/UI 


JL_>-jJ| (j_- J^>-- : Cj *_**_/! 4 tj rt*i 4 ; * 4JL--a Jl__>. jj t___jL_i ^AIO ^l—C 

(j Jj J I-IJJ JL_J>J ! LjjL_> (_-Jc J|J,t-^J& **M l3-5iJ-Cj (Ji^T °tA j£J (jH 'r^ ^U 

3L_aj <j| ^ LiLHJ VL*^ £j_j V U$JI "i alj jjjl ~A\ ol\ & .ijcu\'\ 7t\\ 
^jjjLte-jo ^jj j_« cuj[£ ^.^Lui^\ j ijj» (_yJj -*l j jj-oJ I _,__• 4JbL_-JI -JijIjl-UI 

. <L_-u__>J I ( <^r t riti 

ijrt-fJLj L__JI L_j| ___£j| J| T 1 _____ L^jlSC uJl CJ _JT l__>1 l_oj| Cj^I >. 

3jL-3lj (j-4 __-__.__-__. 1 C-UJ-Cj 4J*_/1 (jt ^O-L-J I _j*^J * ^ J I ^ <*M J-JjL-_L__Ji J-J-_*| 

S^li^ 2>^* J i>^ * L-J J ^ 2>J (J^L) Cr^ J-M_>' £^-~ u tPI 3 J J ' ' " ■ « 
4_jjL-__i OJ-S-J (jl ^j-C — <jj 3 Jl__}!jJI .L T _*Jj..,.i,_a**llj ^___5 jJs I ili nr> ^-JjC JL-C I , »1 

Lcijli Lt__>o L_jJjJ 2LL-_jIj ~t <\ 4_-4j_->- (JSL-J- (j-i-c jl j <-_ 3 ji c jl 3jl-_w1j 

5-4 *i YA- _ <\V ) «g_JL-<__» ^L_j! 4^.jl_-"i ,,»tl J_uL>JLi -_-__>___" . L£ j" .Au» 

*1 0 (_y_L->. jl *1 V ljIc (_g J r>-.->o L-J*_*T l_3j-_-u ^cJj i^ljjJi (_--_- jlj i.i \ * - > 
t ji ~ A , j j 0 ,1 (j* — j -~jlj_J_j J^ Laj^jlj -_Ji C, M — -ET .4 Jjl uj 

3'*" »"U t-__j_JI__JI jlLc , 1j**<mT<i„ ^ Y , Oj V (-aij_LVi juc L_-_jU___slj 

^jJSJLjjS JL) JL_>. L-l 1 1, 1 1 4_jjL_-_JI £ — <a J_t_aj_A (__ < iiLaj «(j-Uc» JU_->>JJ 
L> — LL>J l> — J -— « 1 <} *i jj jJ-_u ^.JJI i4 — _u Jl___JI j____ojj »^ — __Jli L-J IjLJ 

4 i^l_>. 4_L_oj j-tJj ^lj Jl_JJ j_>-^?i L__5jJ__JI jJLc j . ^ji-jtJ! ^.Ja >L__»j \ X * j 
** Y , i * tjru ^jlj *Ti Jl j_I_>1 cj! j ^ j____ \ Yo ^.Ji i • 50 ___-> L-^j J___jjj 

^ji t a*i I i J L>«jJ i ^jjj-S -*j I jJLj * I j **< 0 j j a \ 1 j-Lj < <> J i I j_L a *1 0 , 0 * j 

.j_i_n jt >L->.j Yo ♦ j i * ^jr-j 4___j_x__J! 3*>L_Ly JLx->J! ol\ & ljj_> ^-ic 

<3j j 4 ^j-J-- Vl j 4jjjL_ L<j_-b! Jl_>-! r^^cljj ^.Jj 4jj1 mJI jj -hU ^lmJoj 
\ :X j! \ :Y 4 uj ,3^i_VJ| 0^1*^1 a, fl , M L 1 :1 jM :0 3 . .^;; 
. 3jjL \ YT j AO (j-Lj l-jjIjlSJI ^jla --jl j-b .4-L__-JI cj^VI ^JI a^jJL 

^(j^jM i^ll jjj__u (jC L-gjj n irtlj-o LjJl>. -t j ->N1 ^ »V! jjL-oJLI ' " h 
(Jj_ju JL_3j 4 3ju>Jj *^L__u Lcljj VJ CJ9jJU tSjLc JJLj-J U j*4 I JLC 

4__JjIl ^ljjJI (j? U__> t^l_-cf 4_>jju (jrU-oJ! ^-3 oljJrP^' jLjel___1 3j_i_j ^-JJ I JLA 
J-t_-_i-?J t4_a__l£ 4__j___j L^jijJJ J^, 11J V J-J-I <- 1 ni 4Cj 1 1 n a jtj-J-u 3jLC (jja 

t( jjjJi ^>L*-_. ^-JJ ^-ic _>j jl j_A _--cju J>j L_g_L___> 4JL__j ^ 3jj>_j^j cjLjjIaI! 



^ Sjj3-jJLl lLL-J liLcj 4 n;l tn a L$jIjj?j tJuljLnjl ^JUo (j_£. l-Aj_>j ^pil ^l_3jVlj 
(j£Uj$ ^IjJ 4J jlo ^LaJltj t \ tl SjjniM 4jjL_uJI ^ i JjLljJLl . 4j m i^ll jjL___JLl 
Jjuai-I (j\ JLSjj j-o-i Uj-a (JjIjujJI ^JjJ <jl_? I jl CjIjjjIjJI JjL_a_a! (jj^" 

^ylc (J^jlSj j^S t( ^oljiJ L44JO IjjJ ^yJuC (jj jlj-a jJl>- • j>--Jt * j-A uoJL>JI 
^yLi (jA>j rtj 4j! I _X_>» ^II (jjoj .JjJL-o ^-Jl 4jjj& J_£j L^j JL_?tjj Lgjl j-~sJ <L_uj-_oJ1 
j ir Ui^J-ui 4 njr\ £11 JjjLLI 4jjlj <jl-& VJj t 4 0 j1m.11 4jjljJI ^ £>L___U 
~ -*fc~c-J (jl Jj__ 4 0 1 «L>JI 4 tW Ul (___> <_j|jj>Jt (^y^-jJ 4j! (jisjJlaJLI (jjoj ♦ 4 10 

. JLu>Jl (j^) <- » 11 (_---- ^LL_JI 



_»|juaj i 4J*-j_dJ Ci 1 u.xl 4___jI jw____6 : c_j j j r 3-1 r 4 — I < < M.tt J) i ' T *' a J 
oljL_Cj l__ijI JL-aJ 4 i_3j__cj ji^ta j-J-C J .lV m- TJ I ^Uoj tljuj-AJ (j^-oJ 
4 t/n^" (jL_LoL £j-<JI I Ju_> j i,<t "n i^j— >•! <_l_-.L (j-jo * jLualt ^ j y ^ t t 
j^jj-j-o Jj^Uot Jj t « jlij JjLuJI J^-w* 4_j I Lq-£> *LjJL_*-a 4_>.LLa _>Ij_jO (j-4 



cUTll 


«L_J1 

j -y \\\ 4 _-_ Lo (jLSLa Lr-- J_>---1 J-t-LjJI JJ_ul3bJJU <jt jJLjj 

j AilMj t^j^L-JU j mi r ^LUI u>-^' >--' j? «U . i.j_lU (j____-uVl 

j}L»J 4_JLq m_J1 Ljjjl ^--9 j7jL>Jt _-_]] J-«->Vl 4__t__L- ^j-a 3j-_i__£ 4^j_-_u 

<___ £jj__>.vi <<_j-_} (ji^ i_j Lo ^jj^jji jujLjtUi (j5U *^}L-__yi c_jjjm 

<j-A JJL-C JLjvjj , JL-JLJ 4_jJj J___»j__j ^cJ (^-AJ^ t_yt ^oJLjlJI J I Ljjjl 

(jj__iJl (jLI __>4>L_4_yi ^JLjJl ___ 4_T_^1 dJL- J V " m,I (j_C j-)jl « 

^ 4\r«l\\ ^LkII c_^jl^___I , J15JLI Jj^ _-lc .^jMjII j-lc dJLJI 
tjj..<.t < ii U V*i * nlj ^ \ Y i ^ / \ Y i A i i i> ^^yJa Ljj__uj jn<iv jL___- 

(3j-*-« 4JV1 d JL_ Cxl_Oj . j»\ V ^ > 2LLl_ __>__ jL_> ^-9 3 j t . < _l JU_L 

J_i_:Lj-_ulj (jjjJI *>Lc (jLoJ-cJLl (jL-uju^JLI ^j£^j ^M__V ! jMj ^ L__T 

^j *jj . 4 4_£L>JI «(jljJ» 4_1jL__! (^o, mjJI j-JjL_J1 __£> 4_jj1_ 2j j mm 

^__- c>j Kubilai L_Jljj__ jL_____»J ( j__uL_>JLl o j & *l -__l L_vc_-g__JJ 

__J1 t g <i l_1 l____jj t( »\ YVY c j -~1jl ____ Fan - chhĕng «~^J__i» 

/'The Muslim Phao" ^.oIm.U 
^j__«j Ju>.j_j i3j_L <-. < „ jt aj_*i ^ju. ^Llj pj o «rTt (__JI c_ljL__yi 

^j-__jJ1 (j__AJ * L&^Lj Laj lr> < njJ I jj_____#J1 _-1jJ <__- 3 JLj JlC 4-j_3_j-__jj 
__VT ^j o i^" (jjSi 4-jJL--*-_- j j r j JL-t__>J1 — - mi \ (j_o JL___.Vl -»jUb ___ 

^ Contrad Keyser 4_>.<J_ j ^jJt <_JJ_ j_fc ^j__ijJI J____! JjJj .3jll__a 
j^J_va l_ 1 a iWla ^jJI 1 j-A j-^jj .j*\ 1 • o _-J1 j-- -_JjI1 Bellifortis 

. JjL-JLI J-o-JI J-^Jt-J j_ua_5_ , l ^ljjJI <-9ji_ JLu- jJJLc J§jJLLu_ 4j t^jL 

CjI ____U1 (j^a-AJ j-C jJ__JI dSij tsy ) iC____-_>Jt (j_s 4___ j_-____4 4J Vtj 

^j-ujJIj t(jiJ_5Lj (jrt-^-jJ (jiJ J___J jj_t_« ^j-Lc 4_jjL_J1 j_Cjjj 1 4_j Ju JU>Jl 
j____^l l_4cljj 4 Lj_ ol a^L__U (__KJ| JjI_JI :4_J_JI .Luj^I c____>- 
J-g ^jJI ^>L_UI .\ :0 , V0 4 t .L^jlJ. 11 Jj-3 C _1j ^1jl__.| A 
(^-J-j 4__j___ I 5L__]lj ,5jL__L_JL 4 j i mi -V. 3L_i_ (jJa j lil i n -> IjJ J "■-<! <t Ij 
LaLoJ 4jjL-_JI JjJ-u ^L-II Jj— L_> 1 4jjL_J1 --a 4 i nrt*i ^---u IjJ I m^j-_u_JL1 

.(W _ 1) JSL_J1 



<J_u__ J>^->-4 :W_1 J___Jt 


j mi r j-j!jJ1 jL___-->Jl tLut . t JL_>- 4 Ij <n ulij 1 rt U o^-j (J-^V 

_) * 4-Cjrin a CjtjiL 4j-JjJ,t <_3Jl3 __Lc 3j_L__ _)^L_»J>I Culi _)1 mi,<i \7l\ 

L^jjjj ^jjjJla > U j t a t*_JL_A 1 g i^tj < h Mtl^t J_J_j ij-Ls-jJt 

j-t. c ^uJjai ^ YIA ^Lc ___ -~ jLu_> ^L_lj . Lotj__w >L-- YT * 
4_*jjI J-Lu [£y^ » "tt JLjJl j . Lj,j__j !MJ_j ^ - * <Lj^ j_5t_>. <__ jJa 4 < ^ o j 
jt >Uoj oV c-lt^-- <_-___' ^jLaJt _)L_. _,~«j iLjjJaj Pounds JLLjt 

jjjaju <_JU_ _>>3 u_ui_ 1 <_U_l_? J___u£_At ___ ___Mj__Jt _>_J ♦CjLalj_>. jL^ T * i 

LujJ (j^J iLolj_v jlx£ >T"\ _ V jt JJoj T* * j Y* * (j*u Lo <jj_3 t *____Jt 
tCounterweights 4J_LIt obj^ J--> t-Jj 4j___JL L^lLc Jjju oLo^J-l- 
(j! t i j£ <u 1 1 AjaLuj L^JuLoj j_L-_JLt ___ 3_j_>.ji,t oU__-j*LU J_uj_) _>-Jj 

. LJo ^ 0 _ju VI o_-t _>_»j____> 


\ JL_>- I Julj Lat t\ 4j^m %}\ jjj hi I Ij 4 j )n **Jl j__*-jj-ja (jrl^ L_<a <_ 
JjLJ- l_JJ_> -_aj t(<,«,.*r «ntl ^jj t T '*) < rti^ti £jJJL 4jj1 n a t Jj n ~ II jj ' 
^jl- Lo-oJ iLjj__J 4-u_ 4j1 otiin 3j_L_I ^-^^L-j^ I ^JLaJI >t gt" mia Jlo j_p-Vl 

^b_Jtj . jLUt ^j-o^ .UiTt ^Lc l-JIj->- ShnMI 4J>U JL_-_Jt j__-JI 

£jj->j-4 *— ___JI 2LJT <jf ji n"rVt LL_>I jj__ai3jj *j-«Vl 4 n j n^-. ^ t<jjjjL->vLI 
^jj-usJIj ^j__jjJIj (j__jj____)L 4jjJl11 i4_LoljJI 4JjVt £y* (*i-jJt (j-lc t^-tjjJt (j-lc 
_-jL_x--JI *Vj-4> ___)!_>. (j-o JL_uc.yi IjLA . 4-jjjjj_/1j 4_uj_tJI j 2L-u-u___]t jjL___ll __£ 
t, Lcw _Bjjjla ^JU l_5j__o Ju__ <4_j_x_paL_jJ_] __!_>_>. ^4-5 __J1 JL>. ___Ji J^ju 

jl * L__lj_-i-.l UjL-icL <, <-r intl 4Jl _>__ j_L__Ul 4 j<j" .ujlLJI 4___L_Vt Jbewa ^ 
t jtc ~> .l JL_> (j_olV M>Vt <jja ._Jl__. _JL__> ^-LLo» 4jV JLpJI c_tj_4J (j-o 5j-_u 

» j M ^j--JI i fl i ii ft 1 3j-_JL j_jjLjJI Ij » jU**l r nj ^J ^£jL__ (3_t__5__(II £"JjJ e_jJL->. _4_, 

5j-jJI <*« i <i jt JL>JI 4 *j i U j (j_U i« J_l_L_JI (jjjU 4 j ir>jVt 4_ujL>Jt 4U "itjj L4L-U 

. ^ L___ Cjtj LlojI 4_4jL__JLl__ i^J (j--Jl __-_■ ' 

uji >j — « JjJl-u <j— c Sjl — j— c l — Ajj*j >• __-_s J_j _____Jt Jjj -_t-UI 4JT 

_y» *ij-j> 4__t Jj iiUn 4 j___jJt Sj__j jjj_j V uj>^J iCompound pendulum 
3jLj _4Uj ^j . 4_>jjL__1I ^ p $ 1 nj 4jLa ^j (j-«j i4JSU ^-jI jJI jj-___JI j-L_u 
! j-$J . JjL_*_II (jjjJl 3jLj JjjJo 4-L-l "i 4 jU^ 4_a>Lc ^-Je 4JVI 3jj_» 

4 JuljJI OjjJI j_>o ^^>L_1_J (4_Sj •y.iu.lt ^tjjJI) ^jlj 1 «II 4-aj-->> 4jj_-J <_i-rj' 

jjjJt <_al i>n i_JJj (j£. jLj___ .ptjjdJ ^.jIjJI jj___-_J1 jLjj_ ->jjjlj tjubj 

. 4_c j— uJl (jnnij 4 4__Cj-3-_lJ < U 1 o ^ J__ajj ^-jl jJl jj____!t ^-Jl ^ V» JL-ljJt 
jjSLJ i 1 J_>. JjjU ^>L_La J-^Jlj VI 4_xl£ J-4-aj (jj JjnMI (jjWUl (jl ^il jJtj 
i^j-^-l 4-j_>.L (j_a 4,*\ ntl *-jjLj-) <___>. jJI <>ljjJ tjcw < jtjL-Lol 4Jj-l*lJ 

.aj-LL-JJ ^jU- ja __JJ j-ajJI ^j-JU (<.,i-r "itt) jw>Jl (jj t-r 1 a 4JL> (_--_* 

jl ^jSLu 1 JL_C-Aj .LJjLJjJl Jjj-__1 4-J J-JJJ jJt (_-..__- jJt ^»j--Jt ^-Jl I JLJJL-SNJJ 

4-d-i-aj L*_^ « lU jl-J I >l£ t4_jj-«j tjL_>- *L__j___v. (4jjL-_J|) 4_?j"i m.,11 ^Ij jJI Jj_Cj 

.3jjj__JL Ijj<n4 ^>L_ll oj^di iWhippy (jjj-- jjbust» 
jjIjJI (jj__Jt (jw, 3^_j__>. Vl jj__-_*JI ^ 3 M^-Ul _-~CjJ j-aj-JLI J__jI 
l_-jI_-_j ( ^j>L_jII j-ji-c (j^uaL-kit oj^-JI (j_4 e-Jj^l jj___jlJIj ^j>LiJII j-J--c 
l^-^j * e-Jct _-jj-___*i *4-cj_u- j i gj___l 3>Lt_»l JjLjtvo (____ J!U-_j j-ajJLI Ltj-A 


^ <aj r^-J.U <jl 4 jlj_.yi t j m tl JlA JjL_v<- <__£! .^nkr t 4j__j * Jj-a 1 

i Sj-__>L>Jll 4jj__J| 4__l__JI ^j-a 4_uj__ £j_lj_4 (^jJa _lj-« (j-« L-JLiJI (___ 4 . _ .u. i _Vi 
CjIj < < iill (_--fl .-JljJlc VLl«I J-t__J Ju9 4--I m a jj-JlU ■ I j cn, 4 JUljj (j>_v ___} 
_UJ_-ij t jJ-I LLp- £_____jj 1 ur- l-( j i^tj £__J_U 4-TL n, CLu\£ __Jj_*l 

j4_____ ,»lj ... tl ^-lc -IjJUj V n.Vl (^JJ 4 j ,r,',lL 4 nKa 4-__Ll-o <,lrVl 

4__j. _J1 LijJ^. Lf___>L__4 J3j'T 2L_^_l_J ^J___Vt jjjJI <jL£ tLLUj _>_- 

- 4\_jj__ Sj____J _ (j-J i "ar t U JJo <£__J_U jLiol J__uj .jJ-jJLl 4 rtM rtl ^-lc^l 
4 ^ — I jJLI L-lljl t "l r I (j\ .jL-___>Jl L_JJJ__- J-l (J-**J (_--- J___-_Vl £>L_Jt 
^-iJl <___-> t4jj^ mi «tl 4-JI t All CjIjI m r I *L-__jI 4 m ^ltj _j__lll Lcujj 

.c___uL_U 4jIj! J_i_5 £_fJU_J Ij-u-J L_J__cl 
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4___ JlL^JI <j_4 Lc.jj <<4__lj__ jJI CjLJ__LjJ1 » 
^_C_i__J1 Jcu !_>___ j 4 nj^_J1 4u«]\ C_LJVL 4-ujJJ 
j J j * *J 1 Ijuk _jl_£ 4_jjJl>J1 jj trtttl . 3 JLoJtil 

3j ^ -wVl _) t 4_C j L_J I 4__L_C,jVlj iCjl_-.l (,nll J <l miJ 
ijKj '4__jJ_J| CjV^1 t^aJUJ iCjIj^LJIj t 4_JV1 
1 m jin-v ^ o «^j CjWI j CjLu£LM d JLA) j_-o JJLC 
- I gj^t jl__ 1 <iin <4_JU__>J1 4jl_UI al 4_lLu__U 
.4 jl o.r L_-1j__U ^JLitj -4-j-jUI CjL_cL_JI JIa 

jujuJI _______ Lj__>LL_- jjl-u ___J1 4j_>I mi iTI j! ______ 

(j I 4 rt j < ^-i V I L_i_5_J CjLL-uJ _M dJUk _ys 

4_j___J1 <-,jTl__iiVl j _jLj_UI j jLL_Vl ^j-c 1 jjl_c 
___. 4JVjJ1j 4 m frVl jJL ^jL-T 1 ^ j *a 4U ,>."U 

^JL-b j j_j Lj jl jJaljJlj ♦ CjV_M 4 j * j^J__j 

Jj)L__* 4_J--_1 ' trt\\ oj^JjJI u \c 4___j__ jJI CjI_jJL_LjJI 
4_j_1_J1 jJ__J1 4 o -wj _j_c 4 j o j__i__>! jL_t£i__rJL 
_-_JI 4__j_ft___J| Cj 4 J .j,., l <wfcLi 4_)jL___a t 4_J_i__Jl 

iL-llj _>-_ M in'^ . J-jl irJI J-L____JI ____ C-A_3^J 

j_a I j_t_J I j plj j *»J1j jl ki*iVI 3l_£» L__* a c__l___ 4_™j__ ^>L__vi ^_jl__ji ^ 

^-k jL_jVI d_> L^a !iLL 4jjL_JI ^ ^ ^j—* 

'«Jrp^l : (^e-_> 

. 4_L_L-L_L-<5 __) L_i___c__-<u j^_J1 4___i1j_i t__j^_t 


-SjA^J _£--* JJj J3I jj» 
d___j_ajj| cjLl1___JI jj U"> ____ 


4JL^ <___ 1jl_>. -J_lL_ 4jjLT 3J_t Juk^ ,4 j « ntW Cj^I j-* JLssi! L_}lJ- 
L^jlji m;j_j V 4^wjjJ j mi^U -ju^_i_j 4___> L^Li_>jj Cu_T ^.-Jl 4_U_ijJt CjLjJu_J1 

ijjjJLI j-L__U (__1c Jjju (j} 1 .ulr (jL_ ilji^j *(j-A>Jt JJ^ ^jLLo ^-L- 

.__J_ £j-J .CjWI dJu- J-lJLuUJ gL^nl _>C LuLaj1i.fl (__lc Jj nr>ll <___ 2jj_t-_U J 
CiWI aiut J\ ^Luaj^ <Lj-_L_' Jl-uL-Ij 4Jj! J-^JJ t J <itl I j_fc <___ tijJ-- Lc_> 

4j_jj cjULiJI jjj*-4 c< i (mJj t^yU.*!! jtrt"H ibL_ cJ_C ^LlS I hioI ^j (__IJI 

CjLjJJlJ ^j*LIaI (j^AJ IjJj) (jjJJI (jja^jL^yi <jjn( l t<jU .-L_Ij .(j-U^__u ^LJUJ 

o' (jjL*- JjJj (jJLLa (jHijJj .(<^jjJ cjj__4jj ^--11 ^_$J3j*Li-uf JL_c! 4^i^ 

CuL_' JL_J i jrtJ,,,«tU (_-JI 4Jjn it.l J^jIjjJI _>*__> CuL_" 4jJ<^1I j! 4j_u-w_J1 CjLjjJLI 
. ___ jVt Jjj-jJJ 4j"i ifi rjl^ll iaLajJI <___} 3j£j>>3 ^JT&jjl <r^a 
3jj->-jj(j 4 nj ^ jJI CjL lalW Jj_l_>1 _>c Lkl m n~ t u\ (___Jt CjLsjJjlII ^Jusl 

4_uLU 4_cL_JI j (ji.jVl ^ljJukl c-K,J MjjJt Vitruvius «^j j%jj."u>» cjLLl£ 

___• J*_- iCtesibiuS «^jhjJ jj ' ' n)) Cr^* ^ 0 . <£j L)-"^ * f ti a Cr^! <L^t__JI 4jjjV| 
3j 1 iitl (j-a CjL_J j_xs £__j_>J r^cJj . J^LjJLI J-j__ V ♦ * ^_Lc (__J1j__- 4jj ,\ X 111^1 

OjL <it Pneumatics Jj^l cJJj-U : j^jj-jJLI ujL__L11 ^ ury--* 3 j"«. mim1$1I 
jj->j-« (^^LJLl Jj2 YY* ^_Lc ^-Jlj-- ^L) Philo of Byzantinium ^-Uuj-j-JI 

(^aJj 4_j^«jj*L_-I CjL^L_>I <____ 1 ^ t j <j y ^j_->u (^_jJ! 4_uj-_Jt j__u_J1 ^j^o i^n^ 
<-x__Vl ^-S (___>j iCjVVI ^juk (jno j-J->Vl *>^>JI ol-- 1 --^- J .(^-Jj-o^I OjL- 
(jjj-j^J (__^ ^jJ-^l CjLJ jJLl La! . (jjL_ ^-Jl 4_Ll5_- 4"i m iM ^jSLu t 4j3 jL- CjVI 

JLj V Ji^' a>---* J " ' ^ " : A cr^ LL___L o^) Hero of Alexandria L gjjJ_-MiVI 
Automata j Pneumatics ^LiC Jj_« .L2L Jljj V L^Lo _j__ LbjJj t(j>LJ.I 

Jj_>.)) (jljJjLJ J_>-I U_Jj_4 lL1L_)J .4___J_)jJI CjL___JL 3j__-l_Ljd _4_1_>I (jjjJJt 

4Jjo Ju>. jj Vj Y^ Y Cj) (J-ul\ j o f*njl ^a__l J-o^tJ «4_uLU CjLcLuJI 1 (J^jJ 

(j!V_C___JI (jj<L (jl J^bJLt (j^J .4_ujjJI 4JJJ1 (jjt l^^JJLl 4i*_-a_11 VI L_ul 
. 4_JjO^L_jIj 4_J_uj_uj *\JLudlAjb CjLsLoI (j-^LJIj (j-u, t.j <i M>jl cJt-jJG (j-a (jVj 

4_j_Lj cjLJI (jL____j 1 o (jl o ^ a ^_t__*J1 (^JLJI (jjl (jLij i n } U (j^l ir» nt tj 

j <l"< ml . 4_uLU ^jLcL-i (___» _ mJjJ— - L£> - (jj <it ( nU (jj_-JLl^JLl L^L>- J I 2jL_J_4 
L_b t -LuL_-LuJlj ^LuL_ij_uJt (jt jjI (__._ 4jj3^I 4-jjLU CjLcLuJI 4__LL_o JLjji-J 

* ^-Lc ___ LilL-b ftV-->J1 ^jjJJ-A^I fT| 1 i iM LajJC (J---4- (jr- Ij-^JjuO Jl- 


i_*_.Jl ±LMl «erib?! j.Ull 

^JLtJi 4JLl__jJ| cjI t <n"JI jj-L-j __!_. ^j-Ajjwj ^jLa JjJ j Jjt <j1 
jIjJlj _-_- -JJjJLl « Jj_>JI>) ^jLj^ __£• j->L__ (jj ___<-- j-4 j_Li 4_Aj_fl ^^d^Lt^yi 
I JJ->- ? 4jMHI Sj-i-)?! <jt * Li-Jj-2u (^jM-lU j__uLJl J___Jjf ^ 

^J_t! ^Uf 1 -ilU _jjS-_l _jjj-j-<->j OJ^i-* <J-* J --t O- 41 < 'I '" M-j 

JLq_c.Ij 4jj1 n a t <L_uLj>j__ll CjVL>JLI _jlr 4_o jlSr 3j U j i »j 4-___L_3 3j-g-« 
__J1 ( j^___iL_uJI (j-_xx5L-_VI _/L__JUgJL1 Jjljt ljJ-_T Jl____ . _^_j__tJj_C^M ^_jrtt mi 

2Lul:_) SUSLuU^/^l cj^I 4l,„1 ,„t ^M-j-^l JLc JJjJI ^L__l 
_9jJ__JI (j_« juji «Jl _-_3 ^_->j — 1 1 (irya-jl -- 1jJL___> ^jI Jj .(^_-_* — -Jl 

^ _ ^Llj JJ_aJ ^jt ^J _j_J____-}L!l (j-rt JL_>.! JjL_5_j ^Jj ^t^-jJI — -uVlj 

fJL*JI Ijjl__4j L_ejj_-_-o ^JU-c. u^j .(4__jL>JI cj , _ , VI) Jj-=-JI c_o_ij_ 

j — ____. j_il jJI t jj___JI <___» ^ jtnt tl ^jjll itjjJ-li- J j n \ — -«VI 
(j__Jl IjLA ____ (j-__ljJll j_uu jj_S 1 J--J» :(____ j-4 (jjJj ^L-Si __>__, t^J^LJLl 

4_uj_j-JI cjLcI; i^H />_4 (j-*_x___u 4__ <J» II J_->J1 __-■ LL_liC [lfC-ul_-j.il ] 
4_>j « /^>t ^_j__g__J1 __tr (j U *< . ■ . t L-ujj * 4 n>f J__ 4_i-j U~ mll Jj—>J Ij 
j__^L_w ___j __Jj 4-j j niij (jjjLJI (^JUU Jj_wj-jq J-Aj t4_j., , njJ-gJI 4 i j < ft I j-> 

-L_L___yL .(4jM_JI 3^i_yi j_£L_. (jj e-^uj-*») (*)«^<J__t (_^L_j 4_Jlj 

«C_JJ___->> 4JT (j__ (jrt-J-4 (_--uJ 4JL-U4 -_Uj_i JL>-J- t^- r ,.j\jJI Jo tll I JLA __JJ 

3j_jj_i 2l_Lo5 __j_itj _-jJI ^«_-5_iII L__4_JL_ii Sjl^JLI jwg___ ^ ^4_j_-_jjL«jjjt 

. « Jj_*JI __»___*)) (___i ^ * - 
~c-pL___4>) 4 j <iWII ^ j^L_J,I j__i_uL*J I (jj___JI 4-__j___j_4 Lj__>_ _) l (j 1 <ii 

L-CjJIS-jli (j__ c_ijj-_>ji ^j-jl-« ^ ^jjij-i-Ji 4JJ1 jl_l__ lt jV yj--- 1 * 

L^g J V" inl _-jJI oLjjSJLLj _>--L_- ^ 1 ti ^ La___j 1 ^j_1_>-j I ^ *r*\ t i4jj-l___xJl 

CjL_3_i_____JLl ^-JlC. j rtl V 4-Cj mjJLl -»JL_wJ .«4 t MT-tll CjWI ^Lul__> )) 

4_-__L_Lu_J 3J-j>j-4 L__l____>jt ^jl-_L3 L-^jl Jj * Terminology ^jl-JJ 4 j ^ll 

.4__i_liJLl CjVVI 

mi il jjJL--- _>j1 4_a t n o _>-t t__J j_U 4 < j " >l ^jjl c _JLo*_ , l ^y-UI __Jj ^>->jJt Lij-il (*) 

.[^i].___-ai 

_)__*___! I _____u^j j_a_vl. j Lbjj^lj _jl > L-^-o __l!l « l^i ii ni i '(SJ- 1 ! __o___j» 5JL_La L^i__! (**) 

_r^>* J-*-i 5-4_-3 _>----> Jj->Jl -_il_-J 4 rtin>". ^-LiU 


^3 VI < hui" t < J ) fd 4 n j ^jJt CjL-LSIJI (j_c 5L_JjJLt JL4-C _M JL_>.1 
L^L___( <___> ^*\_;jI jJLi (_j£.Jlj [^-jj-c ] 4_j_L£T ^^jj (jj-jaJt cjU-L-t-i ..f 

3 - V M. 'i (jUa *-_____u>LJj ,^jM_JL( j r ^jL>Ji (jj--L!l ljt* 4 j o^L^yi 

t _ * 4 Jj^" < nj 4j>j J ^yjj L___l_Jt L^jLud? JL-S 4__jj__JLi 3 J__j_>.jJt *- U j U -*_. t | 

(jL*- i-JJ j) £_4j . L^-____>j jjj ^pJi cjWI 4_c.LL___ 5lSjjJ_> ^1"<" <<.! 4-__ ju 

I JlA ___S 4 * <» <_aTl1 1 <__LJVi < i\c 1 (ji . 4-*u 4 tf>t ^> jj y<f 1 n n^j Lg-Lo ^__Llj La 

C_jVT (J-u-4 — 2- 1 t__j| J _wjJ <j SJ -4 j__l — a Cj\ c\ m C-_jL__> J *\ -tl 

CjVT (j 4 i Tt . 4— _ijl a (t—tjJijj) CjjL__se_C 4 In r <il jj jt JLj 4 j_v-ot 4 jjj I 

J___.>L___J 4_*t JL_*_--__1 4JVj \ $ ol^r j J_*J .3 4 $ 4 SJlc j i-^Llc. ^jljJLl 

. 3 Jl_uu« (c_A liina) (j_(jj_) 
t «nnjJ j- \ T * V ^-Lc (___9 (^_jLcI i-Jl (jj jl j i_>j 4— ______ ^__%__a__ -uLii' _Jl_l_bj 

(jjj-jj^ 4_»Ijj jl_c ojdij LaLIjI _-l!l 4_uUI cjLcL__J L_Ij_vI (^-Jl __L_->L___yi 

4jjL_-a 4___Ll_=>j! C-jL-j t i i ii J> \$ 4 (jij_j__j (j_u ^J • ^\ \ "l * j-Lc __Jt j_> jni jajj 
Lbj \ *i -t j Jj_uoL-_jj LLj_>>I Ljjjj (jL-C <4_ijrtl 4__ljL_£_4 ( j__JL) <_ 1 1 ni ) *4J__J ._jj___4j 
. ^j-uLeJJI (j_4 ____uLl 4_cl nnt 4__Ll_3j| _£U_> Jl_Lc t l(ft-r irt i I <jl < u4 t^Lijjj-i-o j_u.t <^lt 

4- ^L_i_Ji jj___-*Ji (JJL* _-_!_.. i4 t.i.i.^li ^ JLja-A-M 4_iJL) JLq-C.V| (j-4j 

(5 jJI (^j3__>JI jtjjJI _>_)*_* CjVVl -_jL_5> jj-u ("Lujjj-^t 4 1^1^'JI j </if J_l_3 
L j /^t La t JLC 4jLp- (j-C 1 M ni ^Lu V ,f \ Y * *\ 4 r ■ ii j_£j jLj (_-__. dj__>__! 
JLS (jL-i 4_jLL_C « rtjtL- C-ij 4-jL 4jj-__ tlujL>uj iC_j_l<_tt Ijut) «L»JL_Lc ^ 4_j 
^j n"*tjVl j-So jL-i *ilj--v-t 4_>q JL-: >. (__-3 LoLc (j-Jj i« r j 4 «n <t 0 <>i *\ 

* ,..,i^tl ^ *L-4___iij-lII ___jLJLl p ls» o c-jl "<tl a r> Vt> Artuqid Princes 

. 4 . m <*n (^jj 1 I CjLcijujj CjtjjjJeaj j-a t C-_-jJt -dJj _-j-->- 4__j___uL_LJL1 

0L^jCjVV_-1___j (j-4 4J-*_L___J L*-JJ3 Ljj-_>. <--»-l_JI t J-A 4_L_<Mfcl (>4-_Jj 
4_jL-_> f ' ■ -~ (jjj j__*J I (j! 4___a-L_>. j JlLj 4 i q <»Vl ^j_o 4 i ..Ai jJL__JLj ,jlS__lj 

4 4_VT <_.. j ^ju *>jL___I (j_«j djL-»_j (j-4 ^Ll___JI (j^iLc_ (^J-c (j- U -4 jl j — u_>j 

< L-^JL-C LLuo (j o i r> " j 4J I (jr_i_u_-4-j>J t (j 4 JSJ 1 n 4JL-4 I fi m j ^ _L__ C <j ^ 


___ "L-ji^jj-ja 4_l14_> 4_j_x_ -llj_« ___j _J) 4___,Lii'i t^JjljJ,! t__d_- _jj Jul_-I _>-■> 't^t I (*) 

. L^L__uL) ';(C-___Jl » 
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3j 4 nlt"U CjLojJ__LI (j_a ^JLjA^ Lj-ijjj i^l 4jj_JLI *lj-_>- Vlj 

CjLjj.**! -r a C_cjj . (___«i____y I ^JLjJI <____ ( >Aa')Kj U tj_--- , t < $ t , I £__&L_4j 

4_j__J_M _ CjLcL_JI : (jt-* (^-j! Jjl jl CjVI_Lq) CjLc JjuDJ-O 4 1 l ii L-jL-LJI 

l-jIjj_--JI _ ju____JI ^Lla cjIj_?j JjIj__JI (jlj In^ <«l 2Lj__jl _ 4__jLJI 

C-_*Jj_- . 4_c.jil* CjVT _ oLJLl jJ-j CjVT _ fu_C_*_Jt 4_jjI_ 4 j rt j i nj_* CjVTj 
_^L__Jt 4-jJaj ^j-A 4_j_a1 _^___Lj l__j___j <j>jL__Jt J ir> Att __£< ^LJLl jj_j CjV| 

,c___UI u-^' 

l__-__" 4. 1!\J t 4_uj__iJLj <_m< j ^J 4 «,t ^ JJI j__<_J- Vt ^II ljL__JI 

jf iLibros del Saber de Astronomia ^ * < njj iCastilian 4jJI"< nintt 4jLUL» 

j mij-Ul (j-a 4_l_wj_j ) YVV ^Lc ____ i nii^ Jl_j «4j5__JI 4__j-«JLI c_jL__>» 

(j-4 — 'J^-J-J Cjl 0 "WjJ 4_C J.Q ~- 4 _-J_ J*t 0 "j L-ll "<tlj « __J I " Mi <T 1 1 J-*_LJI 

4_3-l " a 4_iJj_tJI 4-3j_t.ll J t, -r < Jj <rt n a ^Lajj-I jL_>I _-__ 4_uj_C Jj___>? 
J_w-_jJJ l^I___-JI 4jL_ ^j j__j I m < tj jJI <m ntlj * ^ -r j i «U ^J L.tJ J 

.CjLcLu, __>LJ L__L-_>jt 

4JL_- jJIj u*-_--l j t ->JI <. ,•;< ____ 3 jjLiiII cjIjL__VI j \ r _JL__ 

4_jJL_j-_- l_)1jI____VI _)>> *; . -____j____vJI CjL_j__L_JI __Jt l_jj_jJI (j_->-jJJLlj 
Lo <_.. i.m -_ 4_ljL1I CjLcI nitLj 4_j.lt- a 4j t 4lj CjVjn a _JL_A _>__! i4_jjj__Lj 

jrO___.L___ (_JL__jjJ| jj ^ m. U u <Utl -v j m. tJLjJLl Jj i ^.j-c. .cjjl-s-j 
Toledo 4 IUjIU _____ Tagus 4__vLj j_4_ _________> ____ (j^jj j j < j^L^a 

iC-J-jJI __-c. iU n 4 (jVj_ V _jl *; r I i,i tl (jLjLaj *A* ^L_c (_Jlj__- 

_j_c_jjL>g (^l__cL___ jLjT LjL_j JLjwjjj «j o rttl JJ_- -j__jI (jl m L_<i_^_i_>Jj 

L*_aIjl_w| t( j___*l j-AJ _>uL_ __J_ (_^j>LjJLl j____c j-jIjJI uj--- 1 ct- L____UjI 

Cj I J L^___Jlj j__)j L___J l dj & .(j_L__ 4JLjJ_4 _) a j __»L__ ^-jj_/s L^_____>j 

4-x_-__i_> 4_jjLo CjLcL- ^Lu j_=t_ JLjJLc-JI JLiijj 4jjI_VI 4JjVl j 4_jjI j>_JI 

^Lb _)j_jjl_*_-« (j j j 4 j__- _L_=J iL-J- __1__ 5_Lj .(____«>___,yi ^JL-JI _-_ 

4_c.L__ J_*-___j i4jL__j_u_>jjj 4jI o jl tl __JI I J ______ I _£jj_>J! Cj^T (j_* jJlc 

1 o $ t j<jj ,\_jr ? (jLJj_M _jL_JVI ,4___-__-ij dl iniitt (jjul j nt 4Jlj 4 4_uL 
(_____ <"il of I ^jtj 0>J t_jl -/1 ^__*__*JI JJjJ 4_J -J 1 3 t(_jl _M I 0(]<i "*-SteJ 

.^L j_*_i 



wL-cUI 

(j_« ^j-aj tr> 4_>-j (jt^ lO^-*?*"^ ol^-^J ^ * 6^ ' %r% _)LaJjJLl <> i W\ 

. JLj-___-JI jji 4jjI <i**( a LjL>-jJU 4_uLa _-»LcL__J LsL-ojt t_£j_*.Vl i_jL_J jjl _rL> 
\ (j i<l .(jJj^l t^jj-^JI 4_cl i,J 4_uU_~ (jlj-t^J i^' L*--^ ^l 4___.L__JI c_jL£j 
j1j__oj 4JL_uj __9 jjj jj i t*i ^u-> ! JjlIj . I <j < , rln«T 4___>j__. j__Ttj 43 _ Jj_l 

. Water machincry -*L__dl 4_<iL__-j JjJ_____J1 4_Jl (j-o j <» Aj! <_JI lj_c 4_l j_a 

I JLC Lu-ji- i j 1j iXj 4-_L_i -_<j 4*ij IT cJjL*j (^jJI (^jj_>JI 4jjl_ 4____j *(___J|j 

.4_)j jl_Tl I ^"U"w (_—_!! oLlo____x!l 

J_-_— Jl (__3 ^jj_>JI L_3__i___»j ^^-jJI 4_4->_>L*_Jt 4,_t_m 4___ L_J1 < * t iq ( *Vi 
J!_a <____ LjlJ__) 4^JL5t___JLl 4_jJl_JI l__jJL_VI j (3j-_JI J-" 4_jL__C _v<3 Jj _M 

(jj-^-j ♦ 4_cl ,„,J1 4__wj (*i _ V) J < miTI j-_l_>j_j ,oL_cL__Jl _>* £j-JI 1ju*> 
__J1 j__- l^r L_jj1 c. « im >J I jt jj j j__J I _yi 4_iL-i _yj 4-cl i.ilt J-aL-JI 4_*-jJ| 

j I JL->J I j__j-o (___ 4 **< i *< a * Ij **i <i j*u ( » ^ V 0 __J I j_>. L^_jl_o j_c j 1j **< o j "1 i ( ii Y Y 0 
4__JT CjIjjIj 3j < j > ■? ^-Lc. _;j_1_s_j i,fl(i m (jjJ _>* __j____*- Jj-U c _-aL-_-.Vl 

4-_. j ima Zodiac Circle ^jjj S^jIj c<* <>>j 4_i.l__J1 __, f jl__c . J-JLm-TJI 

t *1 < fi 1 (jl __J1 1jJ__jj . Ij 1 <\ j**< < i m \ Y ' __JI j__- L-bj Irt^ i_3jj-l_w« ^j-uLs—j (j-o 
_____)! ^L-jj^! _)L_ i_ry_>a C__j _-__3 _;jJ (jL_> jJI j-A iUn 4 (j-oj-oJI I JLA 
_-_ul __JI ^j^_JI SjjI J 4_9Lr-. C<,o < m4 . I j ~i o j "il i n YAO __JI j_-. _)L_> 4-cL-_<iU 

_j^L_!l*j (jl **( j..,^.L->»j (jLijjjL_4 ^-1 j— )Vl -»jub J--Ij j-j-ojj * 1 o ( ii 4 j (^i r, 

(__-5 -*rj"*r inll I ^ t ^j_o __JI LjjajJ 1 0 ' * J-T _iL^-->J (j^CJ i j___Jl j (j <> ^ mJI 

_v« <. fi ir> ijj^-_jJI SjjIj J <i (II I t4___iL__JI (^-JLc) jlIc j_-o j .-£jj-__J! SjjIj 

»4_3jjJI 4j_L_t ujIjj_'I ^j-js i htr* L^JLs*o _yi i4__>.jjjJLl 4_l__5jjJI (-_j|jjV| 

lV* J-J L-uo JM-A £_*-oj (jr) A (^il l (jJJ-A (*Lalj 

»-_) I JJ I (j-4 4_U_jJt 4-Cj <\ J__L-__ I JL>.JJ . 4— l!uL__uJI ___ (4.TT **( (J_t_U _>A 

^L_>-jJI (j-is 5jjJl-4 ^ Y I fl _i *~i j-j-oj t(j-JLcf __JI I 4 j jj , >o 3jJ>l.> < n i^ i 
(j-ul T * II _>-« j n \s> ol\Jt Sj-jIjJI t i/\s c_-_-1 j__v (_ic JL_>-jj . __sL_____JI 
. g- I 4 (ji»--*s 4jj__bj JL>-jj j 7i ts-> J_b J_L_u1 j tSK i* <\ Ji-1 J j_<__uoVl 
(jVI__j_o : _jh j <i j > () j_» 4__u_o_>J £_Lqj 4_cL_uJl 4 <nia ^lr Jl>.j_j i \j j--*- 1 j 

» (_rL"f M^tl-j <__5jLc) ^Lu-oj _3j_JI ^-ic (jL_jLcj 
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~;jj-JI Sj-Ij cJju (JJJI JjJUji jt) j -r A1I juc ^^-JL Lo^ Jj t tVifl 

(^LtiL-Jl 4-4-i) « J^-iS/l» ClX) ^J^jJI JU>- I C_lj__J t4lulj -LC^__-J (jljjjJt ^-i- 
JUuj tn mtt ujIjjSM i__-_o ^_Lal ^L____Lj J}L_$JI _Jj-_-Ji ij->-t l$>---^ ■ oK 
^-J- JjVl l_jLJI L_u_JJ C » >• 7 J3 JljJ jf. i^jrJj^l tjroLJl <j_u 4xL jjj_« 

Lj jJ j_^io_J J-_-__V 1 ujLJI jl j \ «iin i L___-lj I <n V mi ^JjJ l^j-"*- ' -J___JI 

(jja aj£ i^la J_i jilolj i \^~tf]y \ Oj-J__ t^La _M __J} jjJa___JI O Wt l , i 4 
* rti^t ___ <jjj Vl SjJJlU d*» i i^>t . Ajj^aJJI ___» ^JLu-JI ^-Lc (Urti n*it ojl ni4 

i° \ A ♦ cjjIj jla ^j^-JI SjjIj ojL£ ^j-JI <jL^j jlIc . L«L«j <*L-___4 3j__l jJI 

_AjjL_y__4 Jj->- ^-Li-t-JI i_j|jjVt g^j 4> CjjIjj t LJjJI c_jIjjVI ^J * *>■ C_ r» " t **% 
4 t i wLJI J 4-t-ojl i yll CjLcI i-ll JlLc (jjj rtj <«*jU ---»j-C . CjIjjJlU J_£ jiXfj 

, 3j i «f ■ 4-uLJtj 

(jjjJo (j__ t(jjjnj injJtl 1 JlC t4jjt jJI 4-£j->J1 ^Uoj cl jjwl Jjj-J-j ^j 

£L__3>I .(Y _ V JSL-J* jJ*.l) A u»>--^* B ^lj_-*-J f h~. Ut Jj>JJI 

^4J . ^-i-uT • djJ-J-J ^i-u \ 0 • ^JIj-^ ^Jb jjj___--i ^j-wL^J (j_« ^jJjL__ll (jlj-J-JI 

dl j£L» ^-Lkj JMi- K J^>JI .4-*J____* <j.L_i_4 ^ L_____l ^ 4jLUj j__t_JI 

Jjjj Jj_jk_4 <h ii ■- ♦ 4 V 4 CtLJl *_____Jjj C__jJI Jj y >»1 jlj Ju» JjL_mj 
3Jl-cL_ (j-j« 4jjjjjj 4jj--u? jj__ij . D *L«I J-jJI 4__^-C 4 U 1 1> I jj LjIj 4_4lj_*JI 
^jJI H ^jjJJLI ^L_--JI cr^jJi uS--^ J-L-^H l^! W^^- 3 CrA*i ul)-»^' 

£CJ__ L J-lC . 4_4ljjJI 3j_Jfc->- ^-lc C tfj J t, i_«l JC 4_4-3 ^j4 4-jt JL_. |»L>J ^%j 

A 4 i^W I oU 4 j-iujlj t4-AfjjJI 5>j_a__>. J_-b __JJ dLU l$j->- F (jiij-iJU 

j___5 4_4Ij_jJI 4JBj_c ^La JLLc -;jj_i-JI i_j__L_V ^j-A ^LU j^J- L^Jl-C . 1 jtr>>J 
(jlj->Jt lV- ^Ut (jjSJL-J 1 4,I *_T <U <- 1» \ i\h**) L^-*V L>^ L*' r * ^ jU^it *t ^ 

4-cL-il (jlj 4 i.i <L-> 3jj_-o J-4_aJI \ jla cJ-Jjit JlaL-J. 1 4,fc*r 

(___> j-iJXJ ^Jj-^JI L>yJLj < rt i £j\ \'tK ** ^ L* V*.-^-^ (j->lj nlL» 

-Jajj___4 jLa_-a JjV 4jj j r djSJ_ aJUk C-jL-T . 4_4 1 juJ I «LjSjJlj l»j"' ntU 

uiin l£' -JLJLa (j-a-J .Feed - back control 2ujIjj_i_4,VI 4^j\i"tL> ^iC ~»"iD 

(j-4 J^ J___3 I ,r« 4 .^j j n Xj] ^l jJl^Vt t JLA 4 , ,„\ (> c_L_5_U 


SujoLLuiUI SjL-_xJI ^-9 <k>m \VQM9 p^JLoJI 


^J__La (T _ V) J_-_JI <___ 4_*I^__JI 4__j__. jl i.m ^-Jl S.j-^jll 4JVI 
J-<___ l__)L_» 4<Lxu JLaJl OLcL-uJl _yj JuJL t II Jjuo i4__ L__JI _»___ .*LU ^Ljj___ 

jl 3 <!1 __Lc L__j £j) 4 y « ^jL_ _____ ttt^jjl mi"4 j j.r » ljL_L_ 4 j_L__! <_--_. 

J-*- -* ^JJ 3j jtl ,* <(____ L__ )) _-t*>+ jt ^ T ^ 1 <i <ij ^}_I_JI CjLcL-uJ 

^jj Ij-kj iL-j_4jj 4_La Jjrt -r *cll _£j_3_j j-Jj n " 1 1 J Jui_/a ^jLiC IjL^J . ^L-JI jljLo 

. Lj-^jj 4_o! jjJI 4_5j_c. ___ *LU ^gj" mio J_-__uf 4_?_l_Ji Juu j ,m«-*m -jL>_I 
C_jL_j . 4-jt U ( n a 4__l_- __!_■ 3j_j___xs 4_%_j___o ^j-o (j^S-U £ LU <jLjj- 1 _ ^ln '1 a 
(j j__ _-_JI G 4_*_j__ll J^a__>_ 4 tImh a 4jjjI j 4_3__t_i___> 4__ L_>JI J-*-lj j^ Ju 

. J_~lj _fj_L___ ___ l^t a 



ljjI_ (j-4 ♦ ^uu^uj^L I < Imj mi Mt 4-uL- aJ_>_c 4j___!^j JUjlj l_»L»IS :r - V J__2J1 
♦4-jjJJ 4_j_>Jt 
.jjt jJI JmnTI '^--1 ^LJI t^jJ_*JI ljLLS 
^ UjU^ „ (JLJ-JJ A**iSL« . ^jj-kJt -jLcLo/ ^.l4> 4^jL_-4 4____>1 Cut i^u til 

(MS Greaves 27, f. 61r.) YV jJu^ 
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4 > j ii <«^U j t Ul £j-_>Jl J>.l_i otjJJLllj <___uUVl ^Ll___ j<i JL__J 
J-«-aJ 4j_Lc} <— )Ju>o V SL*-j-AjuaJI jlju LaJUc j i4-3e_LaJl _-JI (jLj^___Jt 2LojL_u 
JL->*j 4_t ( nj^ ^£jj_>Jl ♦ 4jj n"< a Jjj ri r 4 t 4.^ j A _____ 4jjLxc 4_j*_jj3 

3jjL*->q ___3 4_>.jju ( hirtjj (4 n j4J j j r 4 <nJ rttl cLU (jLj___j CjLqJ__-Lo ^m-w 
j-j-C ^L___9t ^-Jl 4 o _ 4__L>J1 C-j1__" .4 rtj^j Cr> t «^j __J} 1 jU r 4j^l 
_-J1 4_jjLj ^ i ii n*> -yj_jJt C-j__j A $ taft\ ^LVl 4J ^JjjJI ^j_« £jj Jf-J 4jjl i .n a 
4_>jjJ1 JLl__ 5Ls____JI tUj i^i j ij\ _-!__ J_dL_i-_-JI JjaLt J j-ujJJLl JlcLoJ «CjLwjJ 

.j-L-Jt 2LLJ jl ^JJ ^V 4_*jja___Jl 


(LloULuiUI 6jL-_-aJI Kui yipllg pcjJbaJI 

->1 j j_jj____JI (jjLse-oJI (^^LUyi (3i>^ o^- ^ j ' "jJll <J-ii iVi ^ij 

_ij-_fc-4J (j^J rtj (^__>L>. j! j__v -.11 < < < «Vt j t(35JLjJI 4—*— »t "U 
toljL-- (<_i J^») ' ' " Lt--- ^-'l Jj*-+" <CjI_c.L__> jj^-* JUu . 4 _}L__J 

^-k. Cams oL-<al__' cjI_> 43 jJU „ 4j_a___ (_-___ ^UI ^Aj^j _j__jl_-- j i( jlj_>JI I jl-a 

. JU-4-ll __fcjJ_*-4 



t t r U^uiAJt <JjV1 LjLJt ^jjj>J» LjLcUu u_jt jiJl 3^1»J 4-Jl :0 - V JSL--JI 

jJLLll Ut irV ^j j| ^yJI 5jl1q-.II 3jj_LuJ.I Cjj*L-__»jJI JjL___» CjLaLSJI dJUb 
Sj-j-t^aJa 4_j Loj 3j l_oJ 4 j <i j 1 mjJLI ^-_$jVT <____- ^-AjjJu jj-^ j <>>j ^jJ jJI 

i3ju_- cjI^ ^l r _I__JI Ijub c/JLh^ 1 v " *( T - v J^ 1 ) 

Cj L-C. U < ^ J, >-uh U 4_LoL_l__JI JjL__-ll ^L__J (j-4 2> j - \r\ « 4_i r < iM 4_bJj 

(jlj-i- ^j-* ^Lil i-jl 1 11 m . L-b j j c j 4_J JljJI CjIj_._Mj t(jlil 4 7i\\ j_-___5j i_5jjJI 
4-JT 3j1 a ts> j, > f, *1 J-4-I -Jj--» («w j i^lj-A *L_-j ^-Jl 4-fltjJ_JLI 4_L*_jJI C__>u 
c-jj_1__J LaJuLc. p I j-$JI ^Lcj <j_~ ^LII jjJ--J ^LLj . (3J-JI (j-iijL-- Cjj-j-_> (^La-iJ 
4_j ' - 4_j I (jjj (tjj^j ' ") lm"i * 4 1 (i I jj -_U_ij i4_<-4__ (j-o 


i5\ «**■ ! .*^fl** 

^L___ ^ic (1 j T _)>L____J1) (_;jj_>J1 c_L__L-_ ^ _)L___L-_ 

^ t( jVi ui;^ ^-_ji r LtxU iJoU_ JjU» ,;i__ j __>ji <___)_ 

i__}jj_~_~ __Jj_4 _£t _-_- U-"' ~ j fJj ULoj 4 V o 

^pJI jL_~__M _-__ <j-*-_- 4_JVI -jl-a 4 i <i ^jj . 4____ t j__L_>. I ^ oj*--» -^J 

<t_ _>L>. ___- 3j-jL*_a ^L_r-_<__ 4J A _>_o j__~ t i _ V J*C m>, J 1 ___■ * i '< <- <^ ""1 

_--_ jl ^JjL-S (jJU _--J j *u 1 « a L)tj-->- *-LU ^rL» _____ j_~J jjj J_L_u _M 
4_i__5 4 j lr. __jj_*__-i jj- 1 (j-- ^jW-^) (( *—*--_>) SjL-ui-M Jjj->u * Jj--* *-3j^>- 
3 JlJ_!j (■**< i Ti . 4 tlrit! l__iL_-*_j j iritl F _>_5j JL_>» j-JJ *( I $\ts> 4 ^jSL-u 
t L-_j_£j--4 _-_9 jj__»e_xu _j t M J___>jj . 3, \ <j r _M j i r Lj_£j__*i 4..<-_.j t i <■ ,a 
j_*j iSjjL 4 *ij (_-L- L-^Ljj ij-o_-__JI <_>- tj j_- LjjJs 1 mi!j Jjl _)j_~jj 

l_j^L___jJI 4______ljj _)lj__>Jl l^1_xj _)_*»j_>Jl J o_)jj vSjSLj j_-«_M £-itj _--- 

j__j_~ ____ < < n* i J_— - j_4 H 1 1 ii 4 t trt n a j > c K < < j iri 4 ^ **r I jj * B 

ji-jl) 4 tln t! SjTi m.U Jn-r-Jt 3>L__»J 4-_JT __JI ^Jjj <.<J Stl !___ 

jt) Sjjuj o^j— >JI ^»--JUj D *1j ,v/_M 4|,„!mi J-c-ojj .(0 _ V JS___J1 

. __j__ _M c__j_ <___) 3 Jj->- j_~ (l_ij«L-> 
*4 - j Aj Jj*( ni) 4_cLuj _-_-J .4 j r L_by ! 4_-u-4jJI 3j____J! 4j! Jlj ___t 

_____ Ij rt 1 1 ii a ^jLaJt (j__>j_>Jt (jL-J ;(((4JjL«7l4 j jr » 4__L__ Cu ■> jtj 
H -_LL_JI L-jj_>- Jljju_-j i3 L_3c__ (j ii Ur (jt (__J! 1 j -y jjJu (j_r»L_i ^j ctLL! 
j-* gj Vi <^J *j_-_____JI <^__ __JJ 3j--> __-jIjj Cj!j_CJ! (jjAJ_*tJ 4__JI 4_jI__4_ 

Ju-aj *Sj-~JI ojj <., ij u i j ____eVt _>«tj _)>>rt V m 4 i_-__-_5Vl ^-5 __JJ ojl 3<a 

J 

Jj_xu <Lu->L__JI 4 h^rJJt ^ JLA ___i . *y < i^> (__JjC. . U^ ..m L_t> j L__a_i__4 4jI gj 

4_> La ^j___jjtD 4l__L_Jlj B 0>Lu_»j_UJ cJ j"m«U Jjt__J! <,.M.»n (j_>j->J1 

j^__jjj L_Vl -*_JL_> _-_a * JuJL_>- j_- £ LU -rU ki 0 !r. j rt *i i «ij ^cj <: 1 a (j_a 

J->-JJ .(Jj-_>-t 3j_jQ SjjjJt 1 JLljj __!__> _*1 4j_x_>j __JJ j J t jt ______iVt (J-tj 

c> 6-^ Ijl^j .[4___UJ! _Uc jI^^j---^] oljiOJ (jj-st-jo 4-j__J1 Ji-tju 

Ij--a5 4-jC.I nitl l_3____uJ _>f™J ^Jj t _jj-_>JLI JLJjj-lJ 4 i ntl J i^i 4 J^_j_JI 

_; j _ lm « _ ^LLLi ^jl_>. j!jl-«I _^_* 4j>.L_- _JLl_> _>_-> ^Jj tljul Ljjj 
r L__U 4__j >J ai 4il_.V! ^jL_f jl_j>I 1 jw-Aj . L_ul_ JJ_> ot>_>JI ^ ^UI 
. Closed loop system 4nltU 3jjjJ! j! 41 _r>1j_JU 4jU.t.tl 



(j-uLs ^Icj CjLcL_J1 ^Lu-_> JJjLj __j_ 3j j i*S 4_l_i__i5 CjIj _£j->-! 4_cL_j l_JL_A 

^ Libros del Saber «4-^j_j_L1 cji " *s» ___. 3__^_>,j--« iHorology _>ajJI 

_$__}___ 1 r*-o*!j i^_l£_>.L *u_*j_a L__j1j_>.! it-jLi-J1 j! <-«.^i -yJl _>a 3 j < > *s 4j1jU<ni 

3j mi f _-Jl-_l __JI ^iiiti o 4j1jU < n _M 0 ju_ (j_a __J_*-1_jJ| gj> T^lj • £-»—--* jt 
4 j o *C C_jI__j . I 4j « r J^jjJI __jL_o_j 3j_jJl__> l-Jj n"n I 1 fl ■ J ^ 3j ^-r a 3j __-e_>. 
jj-*Jtt <_,__. 4_IjU . n _M Cu-Sj * L0L4J 1 , n ' ^" ' * ~ l-jIj.l3_->JI ^Jl 4_j_J_} JjjjjJI 
^LiiaLjj j-JJJu 4_J? 4U>nl jj l^"qU_> <m 3>jj-> (l_i _*jj) 2lLjc_C- ^-Jl 4___i_ JljLJI 

(4-1) Lu.a) jj.it. ^> (j^ijj jj_*_U __J_- jl>.jj l_JJj£ .-d_t_JI J^-w 4__j__i^ weightdrive 

3_)J_3-JjO (jl I i.o _?| _»JU->J t_jLjU__Jt <_■,«■-_! >■ _>- Lu_u V*\ £_« 4_____-*-4 _jL-_-! Cu-J Jj 

4_usL_i 3jj_ (jjjjjJI 4_1jU . ii 1j _>_j_J1 ^c-jj . l_) _j U i kV ^jjJll _^j--JI 4-__L- 

.4_cL__j Y£ ___} SjjjJI <?___> c-jVj Uf it*_?l (j-^jii ^jjj cjLcL__ j-jj! J£ 

JlLo ____i5«L_uVI ^jJLjJI _-_. L_ijjjtj- _j_i l____jJI <U un CjLcLuj _>j- _J--M lj-_> <jl 
4_JL jlju 4_cL_J cjjJJI _-_- jj-4-0 Jj! Jj-_ _ _£J>Lj-U j mi <P _£jL>JI oj-J-JI 

Libros «4__>j_U l-jI___\> _)__" * J-^-*l j-Lc lt-^ 1 Weightdriven clock 4_J___-j 
^jl_> « j j «njjL j-JLjjI» ^j-CJ ^ VH 4_L__ ____ ^L__jVI __JI ^j_>.j- jl2 del Saber 

^L»Tt--VI (j^>JU 4_c.LuJI aJJt CJjLi JL__j *^ O^A |-L__ ___3 4jjLq-4 4_cl <.J Ld____j 
(_JjJI j j "iJjL J-4--J "-Jj—-« j-j—J J^L>- {_yA ^___lj 3--—* (jr— 1 4_ajj___fl C-_t-J___»!j 

cjlj 4j1 jU < cjL_cL__ *___?__j-i-_>!j . _£j}L_lU j hi g, jjL__JI oj-cJI ljLI L__r< *s 
4____-j__-j cjLcL-JI l_4_V 2-jljL_- Compartmental cylinder clocks cjIj j--__>JI 

j miT. j___L_JIj j i*f ^jj-L-JI ( j_-jj__JI (jLI LoLcj 1 ^jlr Jj-ju q\S ___Jl (j_a_lJI 

(j__ 4___J___5e-vo cjL__L__JI d_l_- c-jL_i ,4 j r IjjJI (j^LLUI ____ 4-___>L_vj t( joj^l_-JLl 
^Lo (j__* lUnitJI (jl Libros del Saber «-__j_»I1 l-j___*>> 1 ^U^" ___JI cjLcLJI 
j_a t_j_-L_>. _-JL_, L^jIjj^ L_-_jjju £j U j" L^-ilj 4_jI jU t » VI c*jL_j l L_Loj j (j__Jj 

Jj->.j CjL_uI (j^4J V t4_ljU < iiVl l_-jL>- 5. - <i f I __J_C CjL-cLi .JL _y3jJJ -ujJlj 

cjLcL___JI _ya __JI__JLj _ Libros del saber 4_3j^_*II c-jI " < _ya j .t.i j & j__jjIj 

4_jJLx 4____blj jjjIHI Ij-A 4_ulSL*J (jSJ i4_ujjVl CjLcLJI bJJb _-__- - 4-u_,>l__iyi 

olj_o__*__>J1 cjIj 4-j1jU i »-/1 4___L___ (jf _y3 ^_cjJLj .L_L__U VL_5_-fl ^ju V Lcj 
c-uL-i ^jjjJI -J_u_jIjj l-Ljj -e. "(H SjSLa (jl _M t ( j_-ij>JI 4_jj__ 3j " AT c*<l <>-*■" ml 

. ^jSL-L-LJJ 4cL_JI jj___ (___ L_4- ^LaLc j_J_JL 


SLloULwUI S jUoaJI Kuj Viftllg p^bJI 



£^^^^A_^ l^j ^U^_-__J 

L______j 4"j $ y\ ^j-a (j-Jj-M 4 * iilt 4_jl_jV| Jj <r-> ntl <_____ ^jj_>Ji ^Jl-3 

CjL--.L___J1 (j-a j.« i s> I <j— 'I J 3 a ^ \c. 4 _>L_-jVI __)__>__ I 4_, _ a- M i t 1 _jL_-L-J 
(jlA (V _ V) j ("V _ V) j^K^Jl .4 , «nJ^U jJ___J1 4^_v-j t 4_j_UI 
yj < j" S.Lcl ~ iXj-J (V _ V) J< rJ\ ._J-J1 IjLA (j_~ 4__JL_J1 4-__L_JI 
__£__-_->j? C-_Lf> .4_-t_i1 jJI 4_£j_j-Jl 4_J| CjIjj? ____j__>. uUn * 4_J^1 

__}}__— II jL_ .4_LxJ__JI ____>-j 'OJJ-^J "hTL LoLoj 3jJl____4 4___j4__-JI 

J Ur. _lj_cl .4_j_»_4 3 Jl__L_ J_-.1jlj w * ^JI *j-_>Jlj i Ljj_>- L_.j_Jl___4 
4__.j_3__4 <_!__ 4_JT 4_ujJ_j ( 4m ,ntl ___ j__s 4_Jj jl_, m j _;JJ1 <___i^__iJI 
jj— J .4_jjLl__ 3jL__.L_u _ _jL_JI __]__.? ^fC_-fj iLaLcJ I >U <n a (jj_LJ 

1 4„« _q. m i t I J_L_u| ^yJJ ^.J J_*-jQ j_J_o j__3_i .tLteuJI (____ J5L_- 4__j___JI 

Ijub (—o-jL-*- jl_v1 _)__ 4_J _L,t— o 3j_» 3j mi r jjj? lt— - l£ JH 3Lu3 c« 3lr j 
J_-> t_--j-t___JI IjlA ^jjJoj . JjjU ______ lj (^i iin^ _♦ j__»j__4 <_£. ^->Jj t(3-J-JI 

J____J I (— L_ 1 , 1 ir ujjJ-J j_>3 Jo j ■!_-_ Cjjj_>gj i 4 1 1 ii 1 j 3 Li__ 4_j jj__ L__>jJ I (j_~ 

SLuaJI J_V__>- cJ jJ I ^__ i<____5L_Jl t f jL>. (_fl (j^Ti c (J^ljjuJljus (j__j_L (3j>— 

Jj .< (jirinll J_a___»? JLlC l-_-_u (____ O-Lajjj ((jnoLuajJI) jjjJI (__i 

3j-_kjJI ^l_____j i___.jL__JI L_jL-> ^___ 3--- JjL__- t(jJJ-' J^ '"? J 4 — __!_>. 

J <i i< < VI _-JL>JLj l-u-uj (_____ 0-L_>._?j jj__*JI 4_jL-£- <"< jj-_-_ . 3 i r L-JI J_>.lj 

I JLA (_;jj__>J| ^>J> "l-i.nl) ^J jjl j_ul J 3 U (__-__ 4_<J_3 jjl JJ c_-jl___* ^Jj-woJJ 

L_s_jj_Aj Jj r t rK jj 4 » o ,^itl tL__j Lc J_i__ . (4_oL__L_j _jlj_4 3jlc ^L____JI 

4___.L_._j Jf_* .(jjjJI Jjt-_J ^r-L-l _-Jl L_^__£>jJo (____-. Jj_>.jJLl ^j-J-JI jJ-JLu 
t_-_J__CJI ^J_3 Lal .j_____-__JI j_ulj _)_-> j_4__xjj ^j___*J I 4_)j_xJ I ^JI 3j-__) Jju_u 
Cr- L_iuj__a___J I <____ ^ - o »«1 1 .(jpL-SJ j-jjl Jf? ^j-^jJI J I Jjjjl ^Jjl_i_9 

(_^jj-^>JI Jl____jjI . i_J L_A ^j-A Lj Te-jjJU Jl j_) <.Sj ig,l Uttl 4-wq___ j__£j_jO 
L-ajL-JI JJ-.I Ji (____. ^g. M.tl ^J_3j inj 4_i__>t__>.J i^-J___Vl t "tl ^ "ti 

t rt j- (j! 4_»lj_c. u n^j . 3 j j n a j jr. 1 _jl t *sj L»_-i 4 j^j*iL_LJ,1 4_JVI _3>^J 

1j__ j-A ^Lc. (_^jJ1 Libros del Saber 4___j_*_11 <_)!____ ^ 4_*_^____JI 4___L__/ 
4 t o ,M| 4____.L___._j 4_JUI 4__L_J| v^ >L__ (jf j_>J1j . L_,U: <_,j .tl 

|0_- jJI (-i-C. i(_^jj__>Jl _jL_L__i Jjn* 4_J J_? 4_ijjJL1 c_jL__* (____ j^_l__ j_uojJLl 

. LaL-l (j — LiJ (_11j___t _> Jlaj \\n i r>j Lq_^j? 



tt ^i>4J i(jr*"3*S+i :A_V JSLiiJ 


plj-t CjI j 4____jL 4 i r jl (j__ Sjl i ,f 4JT ^ * * (j^Jlj-^ Ly j_yj__a jJu l_oju_j | 
j<infl*t <jt w ^JJJ . <^j-uJ,l CjIjjjLjJI (jya 4 I <K 1 o 4 Ij^ miI 1j_i__>j-_- JL-U . 4 rtV< 

^Ll__j! (jjs 4j>Ij j 

J_i JU iltl j_-> <L~J-_t_>3 4jj*S A |_£__4 <■ rinj <jJ L)^ 4 ^ M <^ *• V i £ jjA- | 

* Jj-4-s 3j_a } i 

_jj_-Jj i^La L^lo j^-aj (j-£Jj uitL Vjl >Loj :jj-uLud L4J 3j_v :Y*\ £jj*a-i 

,3jj>J1 (_-___-! (_--_- ^ J ^La L__Li_4 ^lj Lo ^JUjU 
jl ^ULl 4Jja (JjjLjJI L-i_f nij I a.lir L-ajL 4 n< <Vt jjjj (j_3j-j>- :V0 £jj-4J 

. (j !j_L>. 4_Lo l_Jj tllj 

t^jg ni nnl^tl _j_ mjj_U j_a <;L>- (^-^3-« (j__j J-uJ 4jt mVl jl£___n <j! j_«j 

^j-jS Cjj glr» CjVI j-« Jjuo^l (J^ 3 4 V 1 <n 4 n jrt ->Jl ^ jSt %j ^_£_^ jLu Jjyo 1jJ_c jtj 
Llo j_5tjU LqJL__j j 1 1 t j ^JLj-C-l ^j-ii £-_*. Lo ^iUt c jt VI t(jjj_o_b jt <jjL_9 JLj_cf 
djj-u-u oljL_>jyi dJUb CjjLSj .(j^jjJj-Ayi ^_4_-^L-__! Jl <i r t ___- cLw LL IjjjLajj 

djL^-d 1 j>4-ai jl-S-9 : Automatic controls jJI ^SL^JI {*____ J _-_*_* <____ 4 _ ., ,. mj 
>Ut i^llj ^j-SLul "i i njj, t _ ^jtl >U t intl ^ 4 Uj nit cjIj j «" ^l j ,V ~i i nl ^ -L__jL__ 

♦ jLj 4 n II 4. ^ lr> > I L-ul j Jj4JU 4__^jj_i___o CjLoI <v. ir> £-0 <j-3j *ij^_-1 *i i i<JjjVl 
j-STj J j-J ^Jj t 4-JujL__>J1 CjVV1 2L-j_-aj ^ 4 i jJL (jjJojj^kll o «otlj 

^LIaj (_-_a >I-qSLq Lj->- ^l o inll 1 JJb j-pjuj -(jj>^*J U^!^ JL*-cl ^j-B 4x1-* V*..,i <>V 
^1j_-i_w1 4_i i ii *t Cif i-nLo Ijjj .^jjjjJJ 4^1 L_a Jjl ^ 4jj1 jj-L_-<VI ^jJuJL "ill 
CjLal <i tn\\ Jl_j__vjJ1 ( jj i lr>" 1 1 jj_ I-JlA jj^o LcjjJs i j_/ J__j_-<4_ 

:__]__!! j__UI (__-_ t-^JJ» ^-iJ J_pJI __iL_> 4_ojUVa ___ L__L_oj i - r l (*) 

^J____j ft_i j»^i-u <s ^jLoJLI ^jm jij_L- l.^i - <r< (jl_i _jIj___J1 L^jJ. <. «lLj-__ _j__c» :V'i ^jjaj 

C ■ j _)L- 'L___j| ^lniiij 4_Li_u jljL_ail __Uj ~^>_=tJ 4_j_il_ C-Ast ___*__3j I jl_S (__ilj___JI ^^-5- 
<«__jl j_l_J1 _>» _4a_3 f( ___!_ juaJu _____ Jljj ^ __Uj_?j ijtj__I1 -_J_ ^>=tf 4_Jl- C-J-Sl 

Outlet *U1 -_i- ^jj-j _jjJI «-jjJ-M jJ>j «JJh^I t^i^ : J'J>J^] (J-*- 4 J'j^ L^3 3j_9- J*__» :V\ ^_>*j 

t_jlj___J1 j^Urt 'il 5j_>Jl ijjAj _ys ^UI c_c__) 1 jli) i-i__9 1 j| Jlj-Jt ^jya _*j J «-jtj-J-JI _^_*_) i . < i_-.'t [^pipe 

.«4_j_3 Jljj V -dJj-Sj JljJl _>>s -___! jw__Jt jLc clit t_c__j jJsJs lj f L_ * fr UI 4_i_t ^j-^j Jl j-Jt 
t jj____j jL_^-j _ft _jJ- t,i _>j8 --vj-_-J-j j-__»1jll 0 >\ *\ ___ [Trough _>-*>-*■ ] ^jL-».] J-q__--)> : Vo ^jj_— > 

3j_~1j JL__ _______ 1j jI &J <-_iljjJi L^J-o t— ij i"ijj _j_/L_J1 ^.l<_->- L^j-o -3^4 5cj__4_-. L__j_*j 

.^^_wj_Ul] . (<_)______ jujj _* 


(LloULmUI 6 jl___-JI Km>^ iq)19 p^JLaJI 


^Jj .j|.Xj--_1j 4_i_JI ^ jJL_Jl IjuA JI4-) _-j-«J-« 1 Vi ,uij _jl Jj_1 4^jj->JJ 
CiLa l 0 </nt l £»JL_j cJL- . _£jj_>JI <_j_l- j (jl (_Jl ^____L_j__J l_____j ^ lr 
^jj l_U_} JLjuj i JL__lj L-JLJ- ___< jj^j_Jl jjja __*_- g-Ll.i Jlj ■■'j-JI ' ^ 
. j-cbj <jj_- (j_c jl jl_JI *l_J J^_vs_jj tj\ _-JI (2j_____JI) r_Li mJI jj-a-.ui.^ 1 ^U,^ 
<*L__ilj_ (___> LJ ^LlU j j -kJI |j__ ___< tr J - u >' <1 (jr^* JLa_cl jj_U_J 4__jjJ_, J«*^ «jj 
^ _n-_i L^__Jj i^_$j-T JLoC? C.t <<i-jt _J_*-I ->Jl->j > Jj is\ rt"itl ^ t\\ <___"! CjjAj 

The Book of Ingenious Jj->J1 cjLl^ (___ 4_-> j V ", , M U cjLJ^I ^U» a L_Li-_> 
<___- 4 rtl"! ^ JjIj-__ 4_}l_ L4I0 -j_ir *i .< <o 3j_>. j-c 3jl 1 r ^-Jj-M 4JVI . Devices 
Topkapi (A3474) * .U iU_»>_i« _>-* U-j (A . V) JfL_Ji .(*^L__JI 

-^4 r.uj T L-JL-Jt .4 jl/,r> -M <Ljj_JI _J_Jj_>JI j-4 VjU <LJLojjJl L_Jj_>JI 4-x_t j-$-_J 

BE j AD c-.jjU^I __-IjJ_4 4_j_5 _).i-3 t.M j-iJt <-? (jlj-- 4__l_-I JLwjjj i JjIjjuJI i . - >>it 

B j B _>c (j>>rt ^JU A .l__-uj__J1 (___£, F j P j Q oLlj__>J1 ___* ^ " i" ^-Jl JZ j 
c_L-J_u - 1 » ^j fr jJe» jl_c <JU« t BE j AD j^j__ _M _>— -> J£ jjjj . J <jc j_____i<3 

L-^i_U-J ij_-jJ,l (jL-«J-4 (jt->_pj)-» ((jLj _ J < ») _)L__L- _4_- (j__JjjJ_'l (jL_L_ i_fj_-l 

(jSo ^JLa) L_«_^1yL_>. l____JI <__*L_ul _j-atxu JjIj-__JI j-a I juj-jo j^Lx_u *_* I ^ ^'J 

.(^L_jJl lju- (^-9 ij-Ull (j^ I j-u- ^Js__.i L*4_jii JjLuJI ^ J?i i i,i 4 
JlIc ^-Jdjj-st-o ^Lg-io JL>-jjj i P (jlj-_>JLj F ^jlj-^Jl J---J HX 4j^_4jV| 
Jjusjj VS 4jjj_V| iJ-lL . M Sjj ii^itl 4_xjIjjJI *Lq_Lj 4j_|jLui C-*.>J i__5jJ_Jl 
4__ljL_u C._«v_>.l iS l_SjJ_JI JlIc (^-J^-J ^ if> **Q (j^j-^^ 1 P uO-*-^ 

^L_ _y» 4_xjL*- *j-_>JI (j-o ^JIj-JlJ ~J->JLl ^J^JJ? *L 5jjJ_ju_JI 4_olj_JL 

iSj_>JI (___ Jj Vl JjL__JI <. t iinj . K jj_jJ_uo 3 >->JI ^jLi- L^_ticj tQ _jlj->Jl 
(jl (j_3j__Ulj tQ (jlj-iJI (_Jl AD j-jJLl JL-tj-o -*j_jJLl _jj nj intl j_lc c-jL iuij^ 

JjL-JI i |( .nt _UJLlc .Q O^j-^J^ >LJ ^-SJ 4_l--L_j 4_^j1*_xj 4jj . in U 2L-*_JI 

j_u_ L-tL-u-b (_-jl_JI JjLJI (jLs iL-ii-4 (jVl ^r nnl Jj-^l jL_JLl (jl Lojj i(_-jl_JI 

--jijaj^l j-lC ij£>3_J cJ-JI JjLJI (-u-u .P ol)- > - ; ' Lr^l "TJ-jJI (jj^joJl 

Cy* Jj^' JjL_JI £j-ajj (j-^t --j 1 a a K jj-Jlu-JI *F _jtj_>JI __!} '-j-uoj JZ 

5j_>. j-ti r > (i i ^jj-uj) (__— j-ij _jj^>- -jLj— 4-a ^> ^—3 -JV1 a_L_ l___>^J L__ ■ j/ t _>_— Jl (*) 
L— -j| L4JL—90J jrjjJLA [Outlet 

_>jj _;j_*J Vjl -_j__o (jjjJI (jail' _;.L" »j l____I ^J-ii («-J -JLIII U Lj - J 5" *t-*-* '^P 9 '-1^ 4j>L_ 

.[(<_»- ^l] .«(jty-i _.«^ Jm» cJ_JI 4j»jj *(_--!-( (--> 'jL_ *(-j---l 4juj ^.J- IjU <J1>JI 


'kn .a\ Cj[ 1*1 n" 


^\ o t<~\ \\ jILojj i <Lclj_jJ! JjJj UaLcJ ^jlj—i-Jl IjLA £j— SJ \..,a, V ic.J iQ <jlj_->JI 

dJLiJ! J_iLJt M L_-ui^ M IaI^jJI JjJj • VSLK jLJtl JlvU_. P <j1>_>JI 

. HXMVSLK jLUI JjL JLc 
<>. SU? ^jJI JDHT pUrJI <> 4^_L* c^l^ L_^U_ 4__^L_UI 4J^1 Uf 

IjLA j-__j-/« (_y_3j (CK J-t__>L_d j_>.Ut_j L_jL>. ^ ( nrt -* cL__.^J! .X 4jr*ifl]| jl < (rtltl 
4__3j_Jl1I . £j._j__4 < j ___jj__£ ^ U jj_ie_4 ^Lo— 4__j ^jJtJu (.1-1*1 Jl-^-jj j_>.L>JI 

.BE 4j_____,l^ G o*j^W lW^ S olj-^l <J*~A\ 

^oJtJjj Z <Lal j__i JL-wjj S i jlj__>Jl J-Mj i*L__,^JI JjL->* _iy>- j-i-i--^! 1 JlAj 
J_>- Jljj tL J M ^Lcju_J1 ^JjtjU-i J-*_-cj < ^ h irtntl I JL__ . L o - l--> < n<^>^ I <i ft\ 

_£ oJLLa <jt_£ . C3 _L__.Vl ^jSIS <-_3 chL-JI J---JLJJ ^U__-__J! JjVl 

. V JSLjJI) *L__yi £-0 <> F ^I^a 

D_ X J 



W £_>cilt i^pwj-* >u iCuL_JI Ljjkd.Ut 4JM _ V JSL__JI 

<-L_xj ^Bowl j--l___i ( _ J _2-3__w j ^_l__v J_4_£-)> :4____j L*j (YY £Jj_aj) 4_T_M aJJt J-o _-__--> J (*) 

-iUj __L»_oi LgJ_« _L_-Jjj ^_j1j-tl AjM-) jt lA^J -4-1-9 ' - ■^*' _<JLC._9 ^-lc. <Li!_j_/i 4__jL3 ^VeSSel *L_,j] 

U oj^jlj^ ___L_-___I _£__« c_jj-_-o 4jL_) 1 - ) LajL». t-isjJuj L$JU j__- u (_$jJ1 _j__i (jL__ ( <j_____l_ V 


oL)-^' cr^! ^-^J uO"-*^ ct^ j) **> n 1 1 (jryal g <<MI j i <r is.Lc.jJi <j^o 

(jjjtj iF j G dry— * — SJ! <j-* ^j-l mi a vLll Jj-su i )r . G 

tjl ♦DJCK oL^' ^>-^ ^yi^ 0? ^l ,,,ntl j « - ,.„j »M f l o irJi 
< U rt < (M G (jlj-jiJi jj_rwjJL1 ^LU 4 U < djji-jo 4 Lo <j^V ui Ju>-I 

^jrUj) m i U (^JI S j G ^jLjIj— iJt o ^ "*' 4 J.i *M f^ — o «.^>!1 njj 4_jolj_jtJI 

4-j.o - 4-J^i j < » t_Sj-Jcj _ ^jr^y ("u j >.tj 1 ajJLc (j— £J *(jr) jLud^I 

4 al m « (jr— ' ^ ^ ' "*» 4 oij) »11 (jL-3 iG (jl^— >Ji ■s-l « <j <o 3j j t *s 

*?Ju4> ijjo (jlaj—iJi (jL£ ♦ 4 jlj»j>JI (i(J-« JJlj*ljj Vj tL ^Lj^-juaJI (3^-*^ u 
CjLJVI ^ Jls! <jja dJUs^lj (j-^juajJ L^ji-S itiilj t jLijyij 4_jloul]l 4J^M 

,4£jj>J1 4-uLD 



fr ** iff ^ * ** * " »*■<>** 

(^y-bj 4j,*\ « "itl _--b I tr~l <*> L-U-^JJ 3_L_-J ) * - V J_L__Jl Jt___JJ < tj_JJ>Jj 

J,*»,.,! ^tj t _*l '■-*'_* ijl '-jtl ^ _ * - ..tjtt a«j ,*iVl '"■jjti V '^J - O j I j_J I 
(-L__JJt !ju_ .(jlj__-Jt J_*b WZ 4^..L^n 2^Vl ____.!_, S 4jj-uVl 

^sJ____ _yl_- A 4_*lj_c. j 7\ \ t tt\ . jL_uil I JJt (j*__>_- (j^. _)lj__>Jl __J! clj-A Jj->**- 

4jjj_j _M J__-_\ ^-Jl H 3j_o Jj__ 4__j_a_- 4l__L_ jmw L^Laj t _)lj>_>Jl ___ C-ujJt 
*K 3 _>SuJI 3>*-*_ J *J>^*-^' Jn mi? (jwa j*-lj___Jl p u i -w J5-_- j-4J 4jLjj_L_Jt 
3j_LJl jJ_*_o ____ 3j j i 5> 4 Tf i (i a JL>-jj . L _>__L__»jJI J_3 ___ J__jj_ij 

4jI_4_ 4lj ~ rt tt ^-jLjj iM 4 * < uiU 3jljj_>JI jua _dj ______ 4__a__rJl _Ju_>j *K 

_5j5oj i4l_Lfl AE 4 nj iX 4jj nl (_gjji 11 _jlj_>Jl t_*_L_>. _ya ~-j_~_j . C_^L__LJ1 

< ^ i i-*1J . ^-lj-i uJl pU___ _,__ ( i <-*M Jj-- __£__4J F J_)U_> (J^tj J-__JJ Jrt i n _ 1 L^__jJ_» 

*Mj__JI ___ _.l„trJI 4jj_l_V1 j_i__ £j-JJJ (_r- _^>f- * Ja-l-JI _-jJ C_jjJl 

clj^JI _UrtM JUjJr .PN 4JLjjJ_JI 4_u_ifjj| 4jjjjV| 4j_4_ i_jj___Jtt J-u_J <jl _r-j 

^■Ij-i t\\\ <___ ' «j -'ti iUi <t> I <..Kj * _jV! 4 1 1 **( u,i a 4,L *< .-Jl ,_)Lj ,<ntt t____ij__jj 

l____j__jjj t£-lj __J1 __J1 'tC C_jjJl J-_- Juj i L_iJ__>J 4jj__jj _ 1 l_3j_£> ( rtMi*\(j 

T <La\ j-*J1 c_Jj-_ i(jlj_>Jt ___ _;j*i u.ll < Uj ^ 1 o Kj . !lv___bj *Lil__>J ujLj < (i>VI 

4j„V t *t!L ^_x_5t__JI ^LL-O (jj . 4tj **i .rttl _)*( i*(1 ^J _yQj tY 4 u mll 4__?e_*Jl Ojbjt 
4_jjLlt 4_cLi_J| _yj_ Lo.J V" i n <\ Luajl _)lf> Jj JL__u_Q t_ < rt**> j»l J.Vi ,i ii L 4j J 1 Jj_i___"_' 1 

t_u- Ji>4J _>5o ^cJ L^J-Jj tLibros del Saber «4__ j—«It *_jLl_*>> L^-_i-___j ___)! 

4_aJ V" ,,it _;_Jt 4jjLjJ_-__V! 4j_Li_JL ^SLstaJt ^LL_J ___ _JL_*_ _;jj| J j._t t**<ll 

» l^ui<i*t 4_%.jjJL 3j_JU L^j? VI <(_^jj_>Jt 
4__L__ 4<i j <i _4-i__ _> ■ _ ■* *( 1 1 j ,_-___j__ __L Cj _*! «_w-<t. _>J j^Liit .__^_Jt o! 

(j_uJ ljl__j 1 4JT J_t Jj t clil (Jjloj _;jLj-4 ujI t ,j**( i nt _, -, 1 n 4_T cJJli . 4 j ( 1 *^ a j 

t L__u?j . Ijljk 4___.j >_Jii _>-__J 1 \^j__j ___Jt L_aL-_>j _! Lub J^__JI j-c-L 

cjll dLj_uI cL_Ll_L__! __Jt Ji-ojJ V IJL>- j Jj^ JL_- _J1 CjW! _yo JuJuJl 4jL__j 
( ij 111J I JL>- (j__j_4 jwat --ij-S _>jC ^gl 4___tjJ (jL_i t _iU_ J-4J .4jjjJ_> Cj1jj__J 
L^a 4j*M_J Li_>j_C JL-J . L-jjOi I V*u i>l (j^-JI 4_j___Jl (__cjJL__ Vt _-_) -__uljJI y^jJ-J! 

:4_JLJI cjLJ^I l^_ LL__ LiSJj tfM jVl cy> 

c__<-_j_t 4_m___J 4_^i_i__l — j— — 1 ^t^__ 4__c__>) : 4,^^-.t Lcj _Jj_»_J l c-J___ ^—9 4_V1 _ J— . ___uj_« jmj __ _ __ j (*) 
(_3jju^ *4_Jt |" I m Lu_* 4jj~<ntl (j-o _^ iCuj-' (j-- J_-L_ V jL_Il _j) _>— ^tjJ J-J »4_____J C_jjjl 

.[^jllt] .(^V _->*-) «4_Jt _lj-- : i _tj-_Jl !___. 



«LloULuUI Sjbiudl Su».Vi w ll9 (09-aJI 


£J->>I! O J rtj u.J l ^U-U ___) LjlJlUjus 4-L<Tc~Ui.M SLulj-^JI oLcLcJI 
4_oLjj CjLJ-M _ L^Laij J-<_*J ___JI 4_J_» j^iJt, i oLL*_oJ! - Qi>jJLl ,.* * 

4j j - t - " iL ^_-____II - J ♦ atl _y_Ljj 1 ^Ujj-i-wg LqLc-<-> 4-Ltt_ii_-_Jll <L_j_>JI 

4j rrttt ^j-jjJLI _jLj JjJ-II Lii-LoJJ .4_ulj_- JjLuJ I Jls____jL -j \1 N j"i . » Vi 
L_£ tjtj . f_^_U 1 mJI ___ 4-_^ 1 1\ i n _yi jJLjjL* t„« i n>1 CjJJUj C-JL__? JlJ_ 

4_o_L^-_Jt £-L_JJt <j__-u 4__L_3 j_j__jlj _jl L___j! _, * . uj 4-jUa i Ij_La j_L_j 

. 4_jJ_>JI 4_ujj_i-jyi 4-_iiJL_^iJ 

_fj_>_>JI <_>■">-* J--J .tfjjLl_-t M^jdt JL>JU ___ j__- i ____j_4 __1j < fT IVj ^J 

___j 3j_£jw| _yi J____j! CuLS* oJlA 4jj^_>-! _>SJ i4__jLJt 4_u_j>U 4__L_j m^Jj-I 

__lc 3j-_uL-« 4.t5Ljl_LJLtj 4j_LJjji n ^Tl _jj__tt jJ_I__j! jl__- 4_l _JJj . ____j_« 

^LS^JU 4jjL_]t 3ji»yt 4JjLj La j_bj t___L_bJI ___ 4J_*j__u otj_jju ^|jL_t____ut 

~-J_jJLl _JJ J mJl ^U_U _£jj_>Jl _-VT _JrU _>Su ^cJ iJLoJLt J-U-___ ____. . 4-__L£j 

. ji>>U JLstlo 

-_t >_Jt Utik 

. Jlj_v_l J-J-*-*- _-]- USUa ^ ^j^JI 4-ul_ CjW Jr,,«U jL_uiVt oi 
Cj_ r _?l _yi 4l«L_* <L_-j_*_fc_o 3 jl__ 4_jjUI CjLcLuJI _> <i >>tTt t Jj__JL LjIj Lj_-j 
_L-*J I JLjii-j Lu-J? _Jll_> _>SJ . 4jJLaj _jljL_/l_^ _ 4j_wjJj_uj 4jjL_l_ _ 4_ul_lll!t 
I JlA j_« _Jjj_>Jt __VT _J_jlj . LJLoJj 4J_j a Cj _T ^jLu _>_jjjJt l^__oj__ Cj VI 
4JL-_j ___ 3_j_>-j_fl ^L__L->U Lj_>- 4_Sj__>Jt 4_jjL CjWt j u i _>_J .£jJI 
4_-u_ Lj- 4_a_43_-Lj .i-oUi CjL_-l.oi.lt L^-jJ- Lj ^_tjit CjVT _____»Jj .^JjIjJLI 
4jjL__a i^jjuojj 4„L-tl 3j_LxJLt 4.<i. n.itt __A i?JL_> . \ $ <by jJL_>j L^JjJ-B < ., > j 
CjVT _L_*jj t4__La__ J ^___>J ^Jcuj CjLJT __]__ dJ-j-_TG j-o i____j--o __1j J-i-JU 
CiLjLuo JIjJL! 4_o jl-Jt-o _)_a____J Vj .4^L__4 ^j_-l_La _> <i < __Jt _Jjj_>Jt 
j! i4jjl Jj "( iiiyt 4jA « "tb ^___>J 4_-J_u! j! tj j >-_j 4_^J_J| j! i4_^j^>_J__4 

_____ cLLLi jL___5 VI o j__ JSJ_ ;_;jj>J1 J_JL__Jt ___ 3j_aJ___» ol j-jJu ^_t j_W<_ J 

Jj__IuJt j__u_J_l _j! ____ .4_us^L-yt 4jJVI 4al_-Jt yLL_j 4-4j-_uj-a L_uj_b J— ^_- 

___ j^- tt_;_tjJLl Jxvi_ ___ LJL_ juJ-JL _>Su t^J Intermittent operation ^U^U 

J___ .4___li_jj JjL-ujj J)3^J 4J_Jj i4JVjJlj 4_u4__ _ I ^Jb j_x_il_, j-o-*! 4_LJi_w 


jl J_sj_jj>JI (J~--4 Jt__>Jl c J -v Cx_p- i^jJiJI <_ m^j_JL 4__»u!_jJI 4 j ( i ! I cJjLaj__j| 
i^u-o V Y ^yjtj-». L_j-___3 ^-Lj j j < Cj}L_*__; cJil i"i ( nlj t4_iuj-d->Ji J '"N ' -tl 
C_>L__' L_i__l__> . 4 i ta\ m a (Jj--vi ^l—ge-^-lj 0'jJ^ T ^ ^ J-^ ^ 
3jj_CjJ,1 4___>L>J I (j-jj^jji __JJ -_9___>^L _ JL>-J C_j_- i 4\jjj^_ub J 2La^_o CjL____JJ 

j-lJI <_-__. ( m. ,t"tt) _ibL__,"JI J.<_. i^n _--Jt 4jjL_JI £-1 j_ V l - ^LjI 

.<_£_jjJI -_L1 mmIIj i Jugl ClII -iLl muIIj 



> 0 Y __j-Jjj t -J_> jtn^ a i L-u-j^Ji- ; Jjrt__UjjJ _-__>-<» 

(MS Orient. 152. f. 1 lv) 


JJl__u L_$_? tjja ^jJL <_£_! j_aJJ 4_o_U1 oLcLuJI _>__ _____LJu_JI _>£-<ij 

i(j£jj_>J1 oLcL__j OjjjJ- Lj I j| 4__-jL j j f j - a j . " «~ '4-___i_> ^Jo_uo 

_)L_uJ 4 o < i > <n a O _ I (j_uj_- Jjl Lo I ._)ljjuaj LgJLuoj <jr-— 0__-L-JL _-J— - jf 
- V) JSLjJI £-a_>jjj <4 wrt"tl ^cjjL ___ f_--_1 <___$__ 4_£jj>J1 4_u1_ 4_JVI 
_— L-- 4-_j__3j_« ujIjj I 4 ,1 < .iL ii ^j^^juajjj i 1 JU_ulj j_t_C _ 1 JJ-J *(j__4L>Jl £_Jj4_J1 
. 3 j_JLu_ J_uLqj jL^J-bl J>- 1 (j-a 4 otVMri 4_j_Loj J___ 1j-^J " n < Jl_-.1j * * ■ 

J I _}J -L L lO J_L_j_) 4_o£\_U -Ll-A 4 J _ ^JJ <— xj|j_>- JL_V 1 _-lc ujljj _M _>jL_t 0.*„_->J 

_£ j__*u 4_J__ 

,J_ 4_JVI £-___> jj - (jjJLu-_Ji ^jL>- __jLo jLjj jl ( (i _.-__ 4 *< j * a 4_j_Lq 
lJLLAj . ( __rt-u__j-JI ^--ujJI jL__j _-JL__ (jn-j-Tj <uL<. _njj-jl JU (M - V) JSLuJi 
L_jL_u L__u=>j__I Jl___ 4^_*_>JI 4_Lal_C 4_uLo 4_ot_C. ^l J -^"r < J t ijj _>_>!_>- ^jJLa 
L-Lu 4 oV <MI 4__L__J! jJjJ-J 4_uLo 4 I:*- c ^ljL5t_u-_l _)5 

_j _ VLi__vl _JL_- _Jj i^LjJLI 4__LL j-jJ___-_J -J_jj-jt-* J_Lc Jj! _jl__" _n___JI 
J <. r j__- j___ _)__J . _tl<> Lu 1 1 __J1 _r_ju_J1 _)_c cJ___ul J_9 3j_L_JI _>jl_ <jj-~— 

_jj J_>- j_b -c_>.j _ i JL<_j.-~VI _) J-So I j_#Jj t_j-__C 2JLC (j;_ljjLl _>__ lj_^__u_>a 

. u «&*\\ -L>_5VI ^ JL_i_VI 

_jLqL_J __L_ jiojjj _3j^ *"^U ___ j^J jj_*_« _____ 4-uUI 4Jbc__JI (__u_>j_j ^aJ 
I Juk __l r 4 i ^j-yo 4 j . n jmj- I 4jj___jJLl 4JLL_JL1 _ JjjJlLusJI _)1jJl_>. ____ 4___o_L_a 
_)_LLJ__wO *__<: <_jLou a ____J * LL_u 1 1 ^-Lc. _; j "i ir \ L-bjLUJ (____a-_j tjj_>J,l 
L_bj_L__ij i4j_*_^L J_o_m (____ 4_cjj-« LLw, XV (__Lc (_;j_L_»o I <t_ ia JS^ J>_u_^jL- 
_^!^_-__tJI < htrn ___JI JojU^U ol_-ijud « Sj i^J 1 4 1 »J I j_I___ -_jj _;jL__j 
^_)IjJI ^_j__<i_JI __l_oj _j__Cj t 4jLvU 4__JL 4 i.ni njJI 4JLs_--Ji JJ-L 3j j->-jII 

JUjA- _--_-->J tL_>- * L_JlJJ__U L--J-JI 4_J____J ^cJ _)_a>oL>Jl ^_^J_-<J_JJ L^LoJ 4uL_J,1 

i(_^jL_*J1 J_u_>J,1 __Lcl oLcj, <u,yX\ _;__>- 1 :_-L L_4-_ _)L___l ljL_j_4_*_, 
i^j (j-Aj .«jj_>JLt 4_$_>-1 j_c _-_» __L>.1 jJI J__x_*JL1 (__!_. _jLj_>. _ I _)Ll_-j_4->JLlj 
4_-l-_-L__9 (j-ojjJ >>_-Lc _____ ____( _)j_ (j_« _;j "< ->o c_jl___> o V -"1 ji___ 

^*^ _;^jj1jl_JI (j-jj-JI ^-L___ ______ Oj__-l L$jl IjlSjjo (j_uJj . Segmental gears 

(j_, 4_t___U1 ^1j_w_1j 4_o___}___j_JI fj--«jJ1 jru JaujJI _><J tEpicyclic gearing 

. ^j—^j-J.! J . cJ^." i _o j£j-« J^_>- JJJJ L^o-i (J-i _-_> 4-1^^1 J_Ji U-i^— " I (*) 


4_cLLl_oj CjWI ^-JjLuJ ^Cl^-a (_£? q\ Jl^jJII o-^J ♦ ^ 1 mi U (j_o IjjJl) j ghj (j--uJl 
mJjJI (*1 *1 - V) J< ,m1I 0 ^>^ La 1I_t 4 m.^jJL (j^Uoj^l 4j_Lu l__j__i l-jLcL_J1 
3j_L_J1 J---J (_£j->-1 (J^J>* L_*^ lj-J~' < -L___1 (^jjJlj j*j-- J---J _>*____ j-u_>jj 
Lh^JlP ^LlbJj J-suu CiVl 4.j** < ii tjl ^jtl jj i«o «tl l1__5j-_C i^ju ♦ j-jL-aJI J_u» C__j-C 
aLxX\ SjJLoj jl Ju oVI Ciui jtj i LjJU J.q-«J 4 n j4j C-VT c/iL^ I (j f*v t tL_i__>j_ja 
.^jlu VY Lbj____ 3 j i.imj 4 ?? r.na 4 Itt-c. (j-lc m£jj_»oj 
Musical LuIj J-*_ju 4 j *i j i.ij-a CjVV !__>• Jj—--"j J ntj-U L_xl^ ^jo (riTy 

Sj_______J1 J_U ^juxIj 4-« t j jJuuaj 4___x__j c__?T i Ac Vl ^ I ^automata 

VI i(j£jju>J1 CjLcL_-_ JjI (___£» Jj-J1 l^jLc Cjj..^ 3L_>L>Jl <Lq j-ic-Ti J I 4_JV1 

^yA ^O-CjJl _-1c i I J*V J~> La JJjl L_3j-J_lJ I inj C_a_>...--> CjVT 3 JLC lJ____3J 4-J I 

(jjO J---> 1 CjVVl JjjLujlJ _-_il JJfc jLj j^jJjC JjJ__L>JI 4_J| lJ_j__>JJ I J (» O (jL_* 4j! 

. !>LaL_s LAjloj L_$_i___tj <■ t% m ts>\ c_VV1 ajjt (jt jJaljJlj . L^jI j cjWL 4_cl <r» 

<_-lc ^J-^J 4_>l___ i Ltj, j r. j (_£jj__*J1 l_jVT (___S i J <n **t a (^.ulj-A jLlj £L__1 LaI 

(j-wvCJ ^LL___Jl Ij-A Jj_A « 5j-q_Lu-.d *>JJ 1^.1 J-g-JLJ L-0_AJL>J (j^ul j__V- ^l Jl ^ *L_<.1 

1 d A .^j 4_JV I jUjU^ K m,j jc-^jj ^jJI (> Y __ V) J< .^ll 

3jj_juaJ1 Cr^" * (j-"-* L>J ! l-iLjJI {jja ^j^L-Jl J n II (_^jj__»JI 

<____. Jl 1 nl 4jj_ljI L^JJ j_Cjj_4 3j~^ ^jjl JJ-^ 4j^JL)f I ^** jljwol dL™_ JL>-JJ 
Cx_*oj i 4_)j_u'_*l £_L_b ^«iJjJo ^jjo J_> JL_C 3jj Ljl>j 4 ^ JLv jj .(^jJjtJI 1 ^i'i_> 
jjjj . ( j1j__>Jl ^«Jl (_^jjj j -j. i < j-jq-B ^-Js l__jj i rt " M lu^L-5 JU Ki 4_ct "1 J_* 
(__-b J-LuJI 4_ju^jj1 4____L_ ^-JLc 4_j_jj_4 (( Cj jJ_3 » 4_Jl L44J (j-Dj ,rt j < n > 

4_LLoj 3j_l_ JLaj i( j^jVl l-J*>L_J1 Jiaj-aJI ___) 4_3Jj_u_j ^jJ c-Lll j I ^j-oj^i^ (t 
.(jlj-iWJI ^l 4_Loj ij_4___]t 43Lj " t a ^j__jj J ,U 1 n 11 Jj-4J I nl t k 2»JJ___-« 

Ijljj mjjJI ^-J-^l l_ij-1_JI JM_>- ^jlu (ilj-^JI (jL- ^j___l__JI ^^L-LaI jj-_«jj 

^-JLc L-JjL-JI J U i . aJ I 3j->.JJ0 ^-ii JUjjJLI dj->Jl J-4JU 4L_LLj Jj (___» ,L__jjtJl 

^ ^UI J-w-u UjjlIc v j JU.k Tl fj rt"t 4jj__uVl Jj r .4."(_fl 4jM___I 

Cjj-L_JI L_a_5j_jj (_U1 ^j-a ^j-_J (jlj_>J1 (jLfl (jjiij mtl _-icl ^-Jl j-^J 5 -*! (j1j_>J1 
j_u_ j___u_M Jtn ( utl C-Lj"i~-.4 l-OJj (n*> (Jjjsej 1 j ^** 5l____JJ1 (_.__ ♦L__jjtJI (j__ 
*L__jjtJl J-t*LjVl CjjJ__JI I-Luj (jlj_>JI (___) j-a-_J1 


«LhoULuiUI SjLoaJI KntWgli^ (O^IaJI 



J^LuM (JtnnM >£-jljJI oLJI 4 ^jJ_>JI ^UjUJj J^jL» 4 j nj cm^o 4Jt ; \ Y - V jSLjJl 
(MS Greaves 27, f, 96v.) YV ^oj^_>. 4jWgVr>. a i JLJ joj <Lu5Lo 

i4jSLuLajjjVI 4jJLu-£aiu ujLajudi^a ^JlSj V ^jj->JI ^jl ^l BjLuj^I " - 

cjI j i r>il ^cjj . JojhJI ujLu£> 4\7t " < <i o 4JLujj LiJJjj tLuiLajj J.». *j Cj^la 
4JL-uj La ^Alj .^j}*^' {*LlaJ <^ < rtt"i"tjo ^LjciIj (jSU i(jU^jX, ^IjL^tL-uL f I^Jt 

^lm YV ^l J->- LAjJ^S 4jljU<fil (^4!$ iL^jlj 4JVI L-£LU3JJ J^ltltl *^>Jl ^yJ^^A 

4j| :CjjLiJI j *.< 1 g. Mt.n L J-«>i ljJJI <J^I ULujjii urA9 ^JL^jJI ^i 0;L1V! >\n (*) 


JLcj t ^ljk___*l * 0±&J~* (jr- Jj^ J>-*-' 3 ^-A^ 

51-^ jj_t_>3 ^lr j-~u_> I 4 ' ' ' " a ^bae-S *C4 4_L)1 mm a *^j j 4J___-«i -i 1 4 miii J_P"Jt» 1 
. 1 ,^, 1 jjjG 4_l jU,„ Vl _j__ 4-uUI 4__tj_Jl jjju LsJl__ .^muj V * ^-llja- LfcjJ___ 4_uLs 
4_uL*j il_jj___ 4_t i n* 4_> j_l_- *_M I j__>j . __ jJ__J1 4jjm-I Jji_u 4_J1 j!__-uj *_M <"m^j 

L__ jl____-j i - 1 *1 T 1 1 • ^ 1 **'^ t JJ__) ^ 1 M ) i C_J 1 U f /i i .i — ■ tt < | 1 q a \f- j t ^ — - " fl £>__4J 1 * a 

3_j_>.jJt1 ^L_-j -*1 _jj i n £__1 JjJ Jojj |_Lt_j _jjjJ_3 _y_, 4l tstjja -liLL-l n miII _*J__ 
L-_>L>> L_>J ___-j-»j t**M tcj _)Li___'i _»j__b __*jjj_i ^oj JL-j , 4_j| jj___u -M U^. ■»» * _____ 

4_Mii jl -^>J L^L^ SuljL^^I _iL^_ _>_Uj .(\T _ V J£-__J1 jJ___l) 

J_4i__J 4_j__j__ujil 4jjln*ftL ,j_oL>. *_>_>. _-lr L__jI 4JL__U _£j_j_>i_ . I ^ < m n\ 4j*_*L 
4__uj-j_J1 4jjJ___JI u in " rtl L_4 < i(n -_ t ( j--> jJ> 1 ) _j— «Jl __J1 ^j >jJL .CjjI 
__VI _lij-4__ JL_j . _1_l____J1 4_iJL 4_J VI _JL_> _jl -c___>1jJt _)_<jj . 3_.L__. 4_L___L__«jJtl 

*\o • ^Lc ___ i JLlll Jji ni _____ , L___Vj 4_i__4_J1 ji^ir __._. Ljjjl _y_a 4__L_- 
L_cL__j \ V"i kiI 4__Jl _>i.jl «Ul Athanasius Kircher j___ j__tf_' _>xj j i,,Ll_i __k___>j 

jLu <_-_£. J j ir t ~r\ } _4__Sjj__o _>j0 ^__jJL tSjljjJI 4jtj U ■ k>U 1 J__v L^jI a 
._.-_« J>a _-JJ ^J -j 4jjL_L-j 4___l3_. j-jlCJ 4_*_3 j ft tl ^lj-A 




Mtj$_tUf 

l_j1jj-.L cjljLit <ujj-*JI ^L>.jJIj ££jls>\ ^JL^Jl JLc-cl ^ <L>Ljv! L^jL^j 
jjuo Lt>jjL-bL_-f ^pJI LuLfcj__Lil j j^.<^.n\ 1 ^-flLu3jt J*>L>. j-« llUjj i3L-4..>. 

Jjj__--*-1Jj . J-^Laj (^t L-J Ij-stjJ-sjj ^^Xl i4jJojJ_j jIjlajj ^jAaj JLuot ^j-_sIj__j 

LuLj3 iSjujLc (jSj_>l l_jLj£j_j (__Jt 3 i mm!L JL>JI L«Jf iCjLojJjtit ojla JiLo ^.lc 

iJL>!jj_£iL (j - . «-_ * _■ (__-__ j_a jjj ( rtm j JL__J .(j5jj__>Jlj (^--ujJ-jO ^-jj JLo-C.1 (_-J-- AjQ,"utl 
*A_L__flVl 4-£UI CjM^JI jc l_uJL>JI JL_C (jjLuJI Ju____JI (___- L-tt J->V J-L__JL L_j-bj_£. 
<jjo L-iJjj l^lu^ja (___o l_jIj^j_-L ^j.q.>J L>jjxj -jj__L_JI eJJb jjjjuj .4-jjJ____Jt « rti.Vi 
O-uj (___-_ J<i " ntVft (j£jj->JI JjuC Lot . CjIj-j_3 ^jlc j j. *mj t ^ rijj-o-aj J-L-u (jl <- u.>> 
l_jjjj_jj) 4___<_.j 4J_ui> ^k. 3jx>j S>LiJ tUI (JJJJJ *4jJjjj Cj_/I Lu_ol l^tj.cL^. tCj|jj*aL 
J_-J .(_-Jj-_>Vt 4 1 m,i ^l jjju jt Jjj9 jljj & <cJ iL-Uj_-_i ^ ^ 5jU>j («jj-jj» jt 
jru 4.L u o LiII 4-jJuojJt CjIj "i rtTI j! j-uL-ol ^L ^iMj^a ^ls L_jtjj--A_j (j£jj_>Jt JL-_L_bl 
4j1 <ij <a m"*4 iLoLu jJloj (jjja I *W a (jlSj <t_X_> 3j n n 4 (jjSo jt c-ocj JS» nJt otj-uu 
(*10 . V) j(U - V) j^Cu.tt .4_3jJI ^-Ll^J £oLu - 4_La Ljjju L_C -j+lju *i__-UJI 
(jr^- **' ^ CtA? i(5j3— L_jtjj__L 4__-j_-j-_*-« j-c (_-Jj -Jl djj_.L_Jt jL-5___-_jj 

(jl j_>j (*t o . V) JSLjJt <__JJ £j>jJL .^j_>_JI (jui^Jt cjIjjsLIJ 4-luiLu.VI cjUm^II 

^jCJu jSuj-jo JL>jj I n & in J-uaLdJI j->.L>Jt ^^Lj ih j X ^jJjjL^JL^s jrutj-> (jJLlA 
Sjj-usj f oLdl jljwol jJL—ua-jO 4 j ^ t . . >^>j Z ^-<u3 LajLu ^l iy 4j)ljJlII 4jj-ajVI 
.cu-UjjJt (_yl£. h j X (jwa>j>Jt (_^j9 (jLuauj (jL>j!uLo y j i 4jj-jjV| Ldj-Jo .*>j.,oTt,,<ia 


ijjJI 4-)j_jjVI lJljj->u j-A ^jJt-J Sjj <n ^ 4jj_jj! (j-^jjUJl 5L_C jjo t-_jj-^JL JL>jj 
(^-ja ^jJju. JjUuu <-UI jln i*f*il 3jjL->oj 4jj 7T( o ^jjnr 4tU^ -> j j > ^ 4 4jjjjf J^ 4jIjJj JL-Cj 
J *<r j-^J-jjj (j_ajVt ChVi JlTc4J e 4jj-uI h jlj->JI ^LB j-a ^j^j-j ,i_jj*L__ (^LjI) JU mi 

X (jtj->JI ^l__ j-0 £J_JtJJ «(^--ujIj C-JJJJ. < XJ 4o-Ut) (_-_-£. <;Ull (j-uA-J-O Cr M L> idjJ_-L-Jl (J--lj 

(jIdj-O-J . L^JjJo ^lnt <a jIjCU! ^^Lc e 4jjuVL 4Uj^r a ^jLJl jj-JI JlUj 1 4ju-uIj 4jjut 

(j-a-u * m 4 ir~t rtll C-J_^ Lujj th (jlj>JI (___- -_aj toj jLb 4jj_jj^U y L-djl_JI j? 

4 n\i < j-jJtJJ e 4jj-uS'I J>L> ^-jjL-jjjjl J3JL-JI (Jj-ujJ .t -_jM-*-JI JJ-u-Jt (^ cUt 

tUI JjOJU ♦ X (jtj->JI 4-^> 4jj! J_JLl "Lj_uS/! jjLCCJJ -jl-S JUU JUnill ( itiin ^J idjL-l>J 

I J&Jbj j»-*u ^lj^Jl (_-JJ 4jjxjVt jiiJ (_--_£. 4jjj_i pLul dj^L-Jt (j-ulj j-« ^J->Jt 

.^Unn ^tj dLlt jtjLat ^.tj Lo djjjJt ^ 


.[^^jjjj .«Sjtjii» ^-_ut 5JVI Ijai.Utj iMC-ijjuajaw j^a L^JL^? 1 -"' "' (*) 



- V J&AU u Ui Wi^l puij ;\0,V JS^Jt 


jLuoULuiUI 6 jliaaJI ^ S.i,m V>^ll9 (oglaJI 


4 JL_L*__I ^ J y*i.MOj . 4 m t a l_j1j__4_Aj ^jS-^l l_j1jj__L_JI (___- Ju>-jJ 

(jr\-_jj_j_> l tjl i lU""> (jl3jj___U l_JLl__ _;L_* jjl j *»»^M «j . 3jj___iL_Jl (j-ulj-I 

4_-i1j_4-Jl Ci a_ia- Y i.il £_}L_4__Jl (j^AJ . ji ji»- J_> (j-« t , ( ~r i nll j-^J-ll ^JLStJja 

CjLal jjJI ^c_4_fl (____ 4jcjjjtLo 4_uojtj _jL_u__3 j-wu <- u^ . il_j^L_J1 JUmi)! (jA ^Ju 
.(jrtJLA ^j i uia ^Jl ^Ul J>loj Jj-a-^j 4_tj1j_tI1 4j^_u_M j___j ^.j.-; 

^_$J JL*__l 4jMj l_JL__aj i4^<jL_Jl 3jLjL_J1 CjI j Jlor S/L ^ja.j (^-i-oj-A jJLj jL_> 
3jL___ C-JL-t Cj VI oJL_b _£ JL_>-t . 4-uJlII 4 < t,A \q \\ CjLijj mi <i v ^^Lj_jl__! (J--SL-J 

^J-u-il^j jjjJI <j-__ l * , 3UI J>*j 4o__j iHurricane larap v ; «jL___-_l ^lj-__)> <j-=. 

4jL_ jU ^l___ ^___> 4-jjLoJI 4JVI j . -tJjJt dL>ol ^J-C. L_J j 4 f JjLj l___l_*j jl j_> jjl__u 
Lal .4jjL- jLT (j^LoL-Jl 4jL_3^J ^ J 3t„"-uij _jL_>j t^l (iia j_a J -*,."< .a ijL-JI (j_-> 

L&> j-Luaj ^-Ul 1 4 ^ 4__u>__-!Lj j-ii-t-j (4__iLl_> ji) Lai U^- c_jL_j_ 4__JLi_ll 4JV1 

U> Jl 

ijo^Lill (__-__ ^jLa- ".,,..") c-jLSj iClamshell grab c_jjl_>J1 ^jLJLI ^JjlJI L_alUA_ 
.( \ . n JSLUI jJs_.l) *Ui jijli jrlji-^^ .jiUolSL- ti' jt 

1 ^rti 1/1 CjLc J_J_£>J_4 4-L__Xi->* (^y-C- J j->J 1 L_jL__? (j_4 j - L J> > 1 ^ > n<lll J ,fl" i.*nj 

LjJ I LLj 4 1 n i a j [ # y a$ £j\ \ ^ (j o < >> *i" ct^J * 4-£. j u d CjL__^j_o L_bjl u r L 
j_«_j 4jI Lt_-L>. i4-__>Li-. 4_j_<j__5 I jj {ja\{i rtll JL>-! . JLxj{ (_y_ j_y5^fl j_u___U Ij_j_lS 
CmJ r>- o i/il ^yii -iiJ jlj i£jJul.i& <-\ V\C C 4__t_____-lj-J JL____fll 4. t jjl __rU 

JJ_5tjQ (^l r j^J-11 3 JLT-_Jj3 ( j_d!j___ t SjLC (jjO JJ^JlJ (^-j-klljj J___5 J_> jL_> .(j___bJL« 
i J_L__J1 ^c__1__j _jf J-^-3 1 rtj mi o _>JL3t_-J l-3j->. ^-Jl L_J j__t_b (j-dJ-3 J_Tj iobjP 
jj j3_4_- l_jLJI Lo? .4__ljjV1 JLa___Vt ^pucu La J Ir VI ' ^ »1 JJSjj Vj 
L_JJi J-i-_- ^jj_jl_-i (jS_j ^J l. u_r> 4____jj_la (j<i 4jV 4 j /5 "1t ^-JjL ^yS ^j_J_wO 

l__jL_i^ i(j_,Lt__J1j (j <i <r>Vl (j_jL*_J1) j__L-___Ji (j»4 Lc j ,(i r*. a (jL_C _----_- iL_u__jJ1 

* J 

. lj in^ 4_lLoj 4j j_J (_-_- 4___jLo l_J 1 j__ (____ < r i ^" j-_i___J i jJ__£l v j-_vjlj 
jj< jj^; jjg jj< jjg 


- : Jj_>Jl >_jL1_" ^ _-Jj -_>Vl ^ya °\A p£>j -J"Vt plxJb (*) 


8 


a jk-j U^." 1 Sjj i_uj () _ A ) (J-SLjJ I ^___> jj 

(A) ^_t_jJI :jj (m ^JI {ja ^JjjI 4___u__a__>J 
4_jlJj t4j > 4___.jL_. 4l_ti- (____; 1 Uj <m; Ij i ny 
4 K mi _-J- tjj (.1 >JI j-jI ^J__l - I m nj _ 

^Juw /y: *j--*.) O } ' " ^ -M3 0- 1 5 jL_u-=- Lr-' 
jj-L.tJ £jjl_>j_« 3jLe_>JLj ^i-a-ia; fl —jJ jl (3j_3__I- 
CjLjI JLjJI dJu- _>>*J .j-jJLus (_-jLo _£j>_*_-i j I J>L__ 
*__!_ ^-Jj-*! 4 j n j rt -k.1 jj <n >JI C_L_-j 4_Jj_M 
£-ljJl L-g__5jJ- CjLaL-O 1 fll .r-l rtl (jjJI i__5_j-_'- , l 

._>jjjljjLj 3jjj-_-l <-___. (_-_< _-_il__J i4 J I f"l ^ 

4-u___>Jl 4-u_jLlJI jj i ny £yi £j--^ IjLA 4__L u_4j 
4_jJ_ 2L_-L_II _lj_U C-iL-T C-_j <_-_ t< n"i<ll CjI_ 
Cj 1 j L_>J I ij\ <___) _>-*__) i3jLa__>Jlj <- im i -> J I <_--* 
CjI_ (j__i_>JI <_--__-£ j? (___>!__:_ (jry 4_iL_JLl (Jjl) 
4JL__- (___ I j "i « > 0 (__Jij-_j_j S_jJL_*_-o _L_*jf 
__j- jLLq 1 4 i ii <\ ^ _r-lj-^J * 4_j_j__-_>J t jj i n ->j II 

c-_j__. ___. <-_J_ j_-j ^ U ^ll^ Lui__ ^Jlji 

cJLAJI j j Mif m;_L>J1 l>H>-^-' L>yj UC----I — * — c J^'0-^tib — — 11 

CjI, 4jj^___. jj ,„ ^ .Lu ^-M-dl 

^L____VI) jL-UI oL-*-^- ^ajj___ cjljU^ 


Ji) ... >>' (*' ' ■> i >■ ■! U 1 


6uu>UjujUI 6 jl__aJI __fl <Vim ViQllg p^JLaJI 


j\ VJ Y - • __!__ jL_-_____M<» .(t^JL-o V\ ,T) Ujl___ V- jJLu (>>Jt 
J-4_>- J--^^ u-* 'L__jt * ^^-^i _I>-»_J I_Jl_l_« __L1 <njVl ^ ^^-Jl !_-_ 
__j_ 4__ a^jca j_So ^cj __jLjLlJI _> _JL_i> JiLo . J^Ju>- ^Lj /j_J (_jL__*L-_ _M Jj^ 

4_. K . ^JI 4___*jL*Jl ,m--w LaLc „v $ mj ^jlJI w ...VI ^JL*J1 

.__lj___>JU SjjuuLa 


C 



D 


^miikH £t_pt : > - A JSLtill 


____o . LaLj_j 4_iLLi_?t_4 L_-j jl_>JI dj_jJ__i^ ^cjjlSJI (^jJ^jLSJI ^>__u_>JI _)^___! /jl 

M w *Lsl >____! tjUjL_>ua ,4 .y rtlUl ^J5— « LgJ j^/.t^j LT" - ' ^l Ur- Vl JL-wl 7t_Lo^J 
M jJJj . _j J-_w >L! ___L_JI 4-jI "1 ^Jl___*I Jj^SLLii t L/_L_>l <i Ti-- ^I^jl-u _t_LjL_j 
j___ cj M t ^>_ _ JL>oL__ t J___UI j ui^U l^j^J-u ^ r».t.j __ujL>JI ^-J^jLSJI ^___>Jl 

4 J • 1 m LL_,I J-L_4 ( 4 j ^ jj ___} ______J J____ll ^ 1 11 -%TI 4,N» a J_jLoj 

__U _____*! (iVa__) JLJL_- jV _-U. i.^JI j() trtiW (jQ L-Lg-4 J___lU _> , <<i " I I 

' i ■ ■ < >> ^-A ^_jJL_Jl __Jajl£Jt j-*___>Jt ^jt-O (<J^ i_/__^^__->- -J^-O ^cJ -r I i _U C__4-_J_ , I# 

: U_5 )L_JI ;--_-->J >J$---J -i^-*- 4 L>-* Lj- 1 ^Lt_a__ .4_J-jl_*- Ljl ;Li "1 c. I _£t _-!__ 
(.____>*') >jJ-u_> 0I5 J_-*s *jj-C )1 _»l jJ _j-_s Li_L_lx a , ____SJI _jl_ 4 u .WJ I 

Li>Lx_-i jl__ tJ-U-U 4 m mL- 4_aL__ JU j. lt 11 :a_j jj_"| 4, i __>>__ tcr iLo _^^_3e_a 5I 

! Li / V__U>J J,-^-*^ - <__>- J____JI _3j '^"T _V_IL_____J! _y0 ^;L_>J I ^jjt ^yjjj ___jL_5 

'4_ul t jH ^-oLLII ___3 ja_-___>Jl _)1__4 tJLuJLl Jj 1 . ii _____ ,3Lu__Li- ^pajl^JU 
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4 yj—al\ 0_)l__i ij ia , \ "t <i ! 1 ___»Ll_bVI _jj-i jy* l-JJ_* Jjjl» nj ^ U < ..jJl 1 j < .J 

3j___-.l j ( jl *» a ) 4_d L_C- Jlj Sj U ^ c ^j 1 <u <jn_-jL_J! jr^L>JI (jn— r 

.( B \ _ A JSLUI jJ_Jt) 
j__-L_JI jj^Jt ljt- !>U*r t u-^ Jl____ ( c ^ - A J-^ 1 ) (wUI I L»f 

jL-^j^I J-+-*- JJ Mi ->,H _£l cLi) j>So («J j| ^ jjJl-OJ __jJl_>.! __ic -l^L-Jj 

l_ajL_b ' l j ■ ..T . U . »j ^yg jL$jVI ^j-ajuj 4J_>0 a J-lJ! j^-> Jioo t 4___l-q__J I j 4jL__jij)Ji' ; 
JL_-.I^J1 jL>JU CjI J jj tn^Jj cL_l-jL 7t, «. ...Ti V _jU i <ijJi jj ir^ t!l 4_a___j ___jl-_>a . M^_i_|ii 
al 4_l____l>J1 4j__jL_J1 j><^>* Ckij^ I jJ _-^L>.J .S^_\J1 jL$jVl )L_j->-V _yaSo ^L__jL 

^JjLJJ 4_l_t_i__> __j_jjJL*lA L_J J^L-L-L.a LJLu_j i_-j!jL>_U 3jL)J_C 4______<i al 5^_____L4 ja-.uj- 

-UL_- 4j__L_-.j i4_i_u-C a\ ja 3 j 3-4J-U l_jLiLc Jlil 4_t_bc_Jl l_iLl_J1ci s__iL__L__VL 

,4-wLc , ,,-w cLiiji ^ Miui>a _oLc JjkJI jL£ ij_$J ,4ju;_-J! 4_uU! _-jIjL_JI 

.4jj_4j___J! jj____*Ji j_Lo l9jj_»-j«i _jL£ JL__9 (3j_______Jl ^j) __)-_■ ^Jiil j < n *»J1 Lal^ 

4 r nj <iU jj < ti -vJ j jljJUlII \$A "ij Jj T JL>J! 4 tj iU) j ;)■■<■ I i nU f L__j—_-1j 
L___L>0 _-jJi ^j-ualj^l ■__-_! ^3_jJ__j3--l_J15 ^-jj-jJI^ jLaajJI L__>L_lJ ^^-Jl 4____j_3jJl 

j_a jLjjnJi l^jLi-i* L_£ . j-LjjyLi! ^LtJI^ *_jL_-J! j-_jj__Ul JMi- ^;-*-' j^poLJl 

.f D 1 - A J*V m,U) >J>-VI Ol 3;Lst_>Jl ^ljL3fr"lM.L 3; Jtj n.H 4_j___^__Ji ;j , ,!^Jj 
3j 4^jLl->JI ^aisLJl __J_ 4l <i t" mi a JLoL-C JL_i__ 4 ri 1 1 1,1 s y . .i_>J I ^Jl 4 1 , tl iTLa 

Ijl^J . ^L 11 U L_L__i ____ L4J _______ » j^j jcJ^ 4 Jj^I: s |»5L__tVI Jj_i L__uT U < n^j 

.( E > _ A J-LjJI) LLjU^Llj ^-Lc J^.^-kJI 4jMf__JI ;.sl..^U ^^JLc j^hm» 

^_&11 ^_lt^§ U^_SJ1 J^atJl 

j j--__>J t J^-4 ^n_tCj__JI _VLC^_Jt jjJLA _v_j j_lj.<vJ 1 iJaLsi jj-ya -JLlA _m*_J 

L4JL91 j _^>vVI ^I>jVI ^wo ^J____)i Lc-^j- 1 1 >>>jia ^Jjl-JL L-_U^£o ^^J! --j! n..^U 

Jjj roJ 4J__" IjL^J .4_i__>L>. 4j . jjgjl ^j) , 11 ->JI 4_jLj Jila .4 m. »jjl » __jLt_C VJ 3^L_i 

_y__ Jj*-___. _^jJ! J-32_>. jjjl LLa ^jJa . l ;J Lj VI 4_u^jJI ; jL_____il ^ L<i__b jSi 
^^Je «i ifol _mj j3jL_>Jl juc .^jLLs ^j ^yJLc __ j M-i^ ^-^-^J L_u_->5 .a^AA ; ,Lc 

J_-.jJl ^yi JS 4-aJ_jr"i M.j a -LU 7- U , .. ^ * ^ljuLcJ ». i( j _____) 5->«5 

jjm "kJI jj_a 3-UJLC w__Vt _JL_A jL£ 4_jI jL^ail j_o^ . J_J_-LJJ! _>_x__L__il^ 
, L^J_oi_____) *£lj ^aJ jSJ^ iH-Jl 4__lCL>J11 p ! ajV^ )Llo-V _____SJI __jlj 


«LuoULuiUI 6 jLasJI ^9 £uiViqII$ p^laJI 



_»g.__u-Jlg j^msJ I 


CjLLLjJI ^ya £jjJ1 \j—$l 4 ^JI __£il — l__j_M __11 J^—*-) <jl _jjj 1 m 1r 

jj m-»Jlj i n^ll CjI j jj . .,-wtl oLcj-1jl>3 J m~- it Ujl_>- 1 ^ **J . t nll 

4 Stnia ^ i4 gU.U jj ...^tl u-uLk *JJ--» >J1 oJufc e_jL_"' Jl_L_3 t4_Jjjl_J1 

(___ >" 5t - 1-1 -LLalj _)l "1 mll t M <_-J- J-____ Jl O nt 4 J rn jJU^Jl <J-J--" 

__j__J1 CjLjLLi JLiol Jj-j3 dLJLl ^jLt-jaj _}Lj>jJ1 jj t t 1 4j_-L_J1 4___jjJ_JI 

-_L_ _JJ_1I ljj-j L._v >r i^TY^ ^Lc ^j . 4__uj_>JI j*JL-JL! c.io m-Mj 
4_.Lajj jj_> l_JLL__ * _____ j ^ ____ _)!__-. j .5 '-^ 5 jLl>- chhang - chhun ^j_j__ _ 

1 j ' 'i > iA (j-C J_b VLo 4j i( jL__L _jLu JLx_w _j^_L_>. _j_j (1 7t j < > i a) L_UjJ__ 
l__1_- CjLjjlJI ijjo O-JjJ-^r" a _rL*j j Li_» ___-jj-*J n**n _j-_ j-JtJ ____" l_ 1 j i u_ _ 

jj__u___v e.\ muV ^ lj f r\ tn l__l__j J__>J1 _>-__>J LljJj . [j3-_Jl] u_"1t ttl 
__- jJ-ul) ^ ^AT ^Lc ___ in*ilJua1 ____ j__- JL*__u ^----^Lj ___ 4j,. m. ^ 

jl J J I rp Jl _> j___ L_lULi__-t_Jl ^___fcJ Lq lj-J_5T . ( J__u_L_ J Jjl o r nj£ *. £_->• I jJ, I CxjJ 

jl fl irnl £_c ->j_Jj ttl jl U A Vt Jj^ a Jj__j1j^_Lj LaJLu- 4___ L>. k LoLc- L->j— c Ju 
_oL_J1 ___ ^Cu _* 3j-_oJlX1 jl 4__4-L__>JLl jj____>J1 oJJt J___>o j . ^L_L__JI Jl_lL>- 
3^L_VI 4_Ll_Lo1 iL-_Jj__ ^j_c ___» JuJL>. La^-i__ ___JJ _>^-tj i L^_>^ >___>] 
4_u! J j-_u_o jjb (j^jJI iJ-*_J) IjLAj . JljJl_>J1 ^Ll-JI ^jJLaJl j rn^T I jlj_4 _y<a 

.l__jj-_>J1 Jj____ jl t^LtJI j i L-a c___j _-_5 djL>_-1 ^cjj *__JL>JLl j-xCL>JLl 

4__*__t_> _Jj__kJL1 gl j a _)j5o j i jL_____>J I _)_uj_ JUu __jLj 4j l___Jj-_>J1 J-____jj 

ilj-__ja \ 0 __J1 j_>. jj t ,i -»JI dJL-^J j Ls___- _________ Ij . J_wjVL j j t 1 1 1 _j (i^j L4J 

JL_>JI l *^a j"jj . JjJaJI 1 JJb jJjJ La IjjL _jL£ _)1j i4_ljLJI ___! "1 *S VI 4_LL»__ 

(Jho*- 1 ! Tensile stress jL--_Jt ^L^_>-1 __L_, JL_>J1 4 t j jl-j jL__^-_a_J l_ij IUU 

_j t i'rj jjmmU j j f jl__-c-_*il __J_I JL_- ___C J_>Li_5_iJj . 4 J j mi ^JI _>_3j I J_«JJ 
4-_Ll_> JLs-jj 1 , <i"i j J_u__i_j i4____u__> L^_l_ 4_>.j__J1 _)^-_ ^pJI j_a1jJLI jLo__- 1 
4__>.j__J1 Jjj_j__t__j p "rj 4jjL»J1 L_iL__jLqJL1 _3_-j ♦ 4jj_it_u_o J-5-1 3_i_vlj 
4-__J__Jll ___- ^jjJjj-^^II __l j_jJ ij-o-*! J-_l j _--J .4_JjjL__* 4-l j ,, ui - - -_-L__'l ^Luj 

Li_ t i j_v 4j jjj <>> j_i_. __Jl£ jj _____ iL__L_*_ f l ^l jj -*l -> ju_ ^Li-j] LL_> l 

. « J-ol_J 1 » j-i_u_>J 1 i. L_J _yX 4_L--u L_u I <; 1 j_>. 1 4Jj_r.Q j L^Jj-pJU 1 JJ l_t jJ 


-_-_>__a («J-j-3 ___. s j'; 4_iij_ -_____. ___^ .Taoism 4j^L_JI __!! -_i___ Taoist _;jU_JI (*) 
-^-^--^--^-Ji _ji i__i____Vlj . j i " t " j .(^_.j or^ o) Lao-tse «_-_u-j_» n .Ml __j ntl 

.[^jlll] ._j>_JI Jry-Jl -jLiLiJ ^J--} t 4jj^Jlj 


KjoIJjujUI _jL__v!I *v m Vi_Hg pcJj-JI 


£_i___U < ri"< J£i *L__j1 I JUj .___v_j_oj j._ .i>J 1 ^ j ^ _ J___J1 '_^>jj 

(3 \ or l) ^cjlj-il 4 mk.-*- L^_l3 C ( m j i(_>_-j_M <_£j "mi<i ___3 4j i ^ , ,, l j **_____. 

j " * *i , 0 • _-J1j--- f_jlj-_JI o j___ jru 5lL_oL_U! 4_al („U . Mortice jm-jj _;L__L 

_yl i *T l <H Jjt-M O"-?- ' _^ ' M J_ J-__ .jL-J-joI 4 mi o -*_ __Jlj_>. 1 j ^ I ^jlj 
. (_>_l^>_o) 4_j_ju!__o oL_u_Iaj 3j mi ->JI a 'jJt> _-__ ^j1j__J1 C____jj ^ t-J1j SjL_5__>J1 

t 4__L_JI 4_____»J I £_jl___j j" a ) ,v* _-J1j_- _-JI < rti<!l _L__jl J____j Loju__ 

_^-_0_- J 1 J-Jjl JL> JJ 1_J__-J .L_____J1 L-jl ni%. I _y» Jj-I L_1___JI £_-_-»JJJ i^C_)l_J__J1 

4_L_uL>. _^ja SjjLj l_l_JI _j J^-_>- 3 J__4i_4 t IjJLa 1 T j A _ju ^jI^Jjj J j t> ' ljLll_ 

. LjJj-OJ JL__1j j_-o jlj_L*J __~Lo _l 
*-__>J1 L^jLLgu _>_4 4_jj^__i 4— -_>j i ii «a dJL_1j l_j1 mi >■ _l i?JU_ j-j-C -JJ 
(j-L__J1 j mi jljj . 4 i i mi _ j_wal i m a d U;„ IjJ 4j i ,U 4__>jLc. J_ ___ 4_Li!Loj 

3Jl__1j _____ ("i j *nj iL_____Jl lu! mi _y: __jL_J1 l______J1 -_j_>jj ^j idjL-___>Jl j 

. Jj _ 1 <_>— C 2_Ljj ^c—u A * __J1 3 >- ____*__! I 1 j___> j^__u . I i n rti 4___lj^___JL 

i___L__J1j Jj-1 <L__JI ____ ^CJ LX 4_jLq_4 4___J^J__J ^-j1j3 L-J-J * ^ ' ^ L_)L--_J 

L____J1 4 _ >.lj _yj LjjjJ-j jLjwol 4jjAj j1jl_loj j_t_>- _^1 c__l___JI ^ &_j oSLj L_Uju 
__J__ ^Ll-JI *>a_J ^Li-j^l JL-i-Iju .Jb-Jl 4t .(',AxT+1) 

_-J__l ___ 4_ulj 4__Ia>j »,1 > ii o 3jL_1j <"( i*r*i . 4__oj_»____l1 JL_1j^J1j _>_5 j 1 j_*J 1 ^l n 

j-j-ol ( ii <t 4U . ..I j i H» JL_ t jJI dJL_J 1 jUTl _____J1 _j1.Ljl__ <"( mj i-_J _____>. _M * ^ ' 
_jL_LcjJ1 ^_-_3jJj JUJLLC .L__-_CJI j_3-Ji--4 L-JjJ- JjLo-4 L_-JJjJ JL_K JJ - J 1 t"l 

. lJuSJI __l_Li--w _^jo ~-jj _/u 5_l_-1 j j£> ijl_>JLl j_j__ j ( (i ^-U 4_j___jjjJ1 £_>j _ I 
_yj jvLJLa _J__1 _-J_-J1 _P_jjlJ1 ^jj^j^ i^__w A * __J1j_>. cjLoLc. jJI c»j_a (j_u 4_sL-JLI 

_P_j-jJ1 _>_J t^_^_Li_>.jL>Jl (j____«___jJ1 _>-o J_t jJ_l_ ' ^ ■ ' J,<, luj) jLLoI 4jjAj 
4_i_u_>.j 4_loLoI J__j1 j_v ^Lulj _^* A"Ctl Jl o<" ( (> 1 ^jj . 1 j__ _ya 

. _jl ji ill ^jl_j LoJ- 1 J_u1 j->J1 -> j— _ _— Lc JjojJI j o*t uijj) i4___>J1 3jL_%_>Jl _^jo 

_>__1__j -_lj_v t Lo J_> __J1 4_jJjI JjjJaJ jj____>J1 -»_--_ ___ SjL-till JLo_-f ^cjj 

j___ t_j-L_a_j L_i____ij L-l^Lci _;>l_jj i___i_Jlj cLtlJ I ^ 4 n,^ , ^t l CjUL_-jJ1 

jJ___ Jjjc. jJ__J1 L_-j_i__jjj ,_t;j___! _-jl mi >■< _;! (-__£ jt (j-oj-*! _-l__ 4jj "( mi a 
j r 1 1 _; rttlll < ( 1 1 n i jA-jj__ ^jJu V 1 _",tj tU i L^jL_ t_jl i^jntL jj mi ^ 1 1 j-j-o JU 
__!__ t. (i i_aj j . 4-j_ (,iJ^>JI ^ul o n U 4 ". . i Ti U 4________J,1 p 9 >_— J I 4___)L>.^ a. < mi Vit 


i0« 


-»g___J Ig jgjuuoJ I y 

1 ^ ^ y -_ j t t r\ I I^Jaj £jj___JI _>J__s ___L_J-_ji Jj ~r < n" J_-jJ!j _*\_l__1 j__t -*JI 
jj < n ~r 1 T j j___j - ^L__j 4 !~r i m ^£jJ! ' "-.^tl jL-i Ju.'°i i^Loj! JlII 4_-u__ _^___t_L__- a 

L^jLa idJJ j j_4j . Li-j1 m*i . nl ^ o r j '<*j. * < _ ^.Jl 4__jjl_. ____ jjk^ L__>_a_c ___JI 

____>__; 

L_jl m r L iL^L-uD ^.lc __J___L_~_j L^jj.j m. ___J! <____ 4jjjJ! 0 \ __JI jil£t llv__> 

4— jjjij mi a C_j___> jI L*j 4_jjL_<__~ t4-jJj) tll 4__xiL__J! _$jJ__J1 4^ i Uj— »■ 

.4J3juUI 4_J>JLI CjU*_1>JL! 


4*.__IJ j£-_fc-f 

jl tVi i _*! 4 t _J j a 4_o_$_o 4 I j _.> j _ (jjljjJ! JJ ' " > - 4_<j_jL__jM jj r n >J1 C_j_i 

^Jl *J! ___» u " J 3 ,„jTIj 4 j ^ j i.ijL-JI jj <rr tt! _;LI jL-^j-M jj_j_jt] 

jjL___-_o __J! *__iLoji*JLI ^! r Jj_-___>JI ____ j_L_L__j L_b Ijlj .J*_J____ __*!>____, _*! 

jj£o Lwjj .4_ljj__JI __jLL-__J1 ____ jjjl *V< II *y* lj__l^ Ijjlc _LiL__ jl__ (4_u!^j 

____ljJL! ~_y* i n i r> ^ i_o^ LaJ-ic Cj _____ _L_5 (___bljJL1 ^l) i3j\^J^\ jj mi > _j_i__ 

4_U__j 4 j, ,i. Ji._-v J^ijJl l___l_ aj t jn m (jr __.j_jo jf t L_j_a ____l___j _--_- 3jjL_5___ll 

t JL_> J_J— 4—LJ . 1 J__U_J1 Jj $ mi7<T 4_Jj _£ jJI^ l___-j_>- J£ _j__j ___>! j_>JI __ic 

jL^jl JJ l * \ L_« ( II 1 VI -U ^ J__b Jlj-J Vj i4_jL_Jjl 4-C J_l (|J JJ___u__>J! ^j_4 ^jJtJI 

j____>J! ^Lua . 4_j_)j_>J I __jL_L__JI *Lui ___9 !^__4 <.<Mi --aJ! (j^- L^__-_>jx. jljjj 
Ig. M.Tt 4jjL>JI ^LJLI ___- _^£J i <J__L___JI 4jL_. ____ J_*__ 4J_bL___ _>L_a ____ ^LsJI 

C_j j-Tljj iL_)jlj-__I I -_i__!j_-4 j__ij Jl__J 4__jjLLI 4___Ij__jJI Cjtjl q 4 __J! 4___wL_>J ! 

4__4j*>U! l_j!_Lu__JI ^ mi" T L_j!jl__!_j t \ ^iii J_____u ___JI 4____j_______J1 __»L^L_JLl 

^ J m i . >J I C c a J " l T J (<■ t\$ II) ^----jljll __-l£o "-'j . l_-j_4__9 _-__C JjjJ-JI _}JL_J 

Jl Ljjj_i__> jl_s IjL^J . 4-C j . <i. > 4__bL_« _5j_>J J-4J _-J- 4__jj__> __jlj_x_J 4__-j__j_c 
CjIjjLj 4___jjj (jLljJI J i'„j j_$_J! I t a ^> i r Lj-i- MjL_s 4 1 nilm Jl*j 

__-5 j->- 1 Jj-i <r « j. j **i.'j _y__4J _;Li VI _j_>a jujj a , _^____<__J! _-JLc 3 J3_>j_>5 c< j ,i "1 

c_jj_tc jj__ja ._____! jjl _»JL_> __J_ L_jj!j>__J! C( j*"_) . ^ j ^ ) 1 1 iU jL-jjJI _L>_)! 

j_a_4JL_l_J 4 — _bj_C L-plj i4__4j|j 4_JL_l__o t , J ItTi -4_i _____ 4_j4_L_JI jj__u_>JI 

4-_>j__- _3j_-_-j IJ_j>-L_- J-_L__3 L-s-Jij iL_j_JL_-__j__J! ^i 4_*___L__J! L p____u_ T L 

.4jj^_JI jjji! 


KjnllmUI 6j___aJI ,-_» £ui \*iqII9 -jjjJLrJI 


jIjjJI 1 J->- U-LS, 4_<uL_J1 jj___>J1 ^Ijl__i_J jl£ ^}L__Vt ^JL&JI 

^J^Ljll j-_L_-Jt JJ--J1 _-__} .4 L ii M ijJI (jJjJt <-U^lj (^hn UjJI jjj flill JJJ-C J^t 
_jL_* iU rt 3 1 fl ^ J O IjL-wlj _)£Jj * -^1 J^JtJ JLlc -JbO j-^J __!_, (j| j , n y _JL_J_ jLi> 

4_JaJ 4_3jA_c.t fu jia _-J1 ^Ll>o 4ii,i » 4JL> ^ -uj_ot _£jJI j_>--Mj t *>i «ju i, ma 

Lajuslj t _!>Li~JJ j____ (_-jl_JI Q>-J1 Cr^J -5 " 'J-f^- d>jl 4JL>jJI l-___ JL_j . 4_> ^j-ut&llll 

JS (J- 9 J-^jL-u (j 0 !>>*) 4jL) «4i>Jt» JL_C _u1j__JI j_£J ^-lc 2j_u£J1 L-i^ljIt (jjO tj i u>- 

3_j-wj_4 4 j-l^i^ Cij m -ulj- 1 ! 4 U i i(tj-) 4__> J-Jj-a t4Jj* jLt -uu 4 ^ j i i*n tc_uL>. 

j^j _uj__JL) 3L-_ (^-ic £__-> <j-±-»t 4JS-J * JjL^-4 j __JI Lu-o! jL__tj • j_$-J1 ^ <i < n 

t^ljjtU £jjL>_U 4jlLL-UI i(jLxi-jjj-v jL$_! __ic 4-4jLc jj,< n-_ l_JL___ C_-l_> L_£ . jl Jju 
j-uo- <_Jt_J_ jL£j . L___jU__ 1 (_-Jj-_ j_M jJaj _--JI) j l" < « _*- < «. JLUi_b jjp _-i-:j 
__£tj . 3jUJ_C (jU-u-J jina (-3 (LJL>. 4 *u, 1 rtll j JoLL-_-u__JI JLaC L--_"tjJLl (jA 

jL- U_L_ £__u_>. ol ^>itk--»>fl j__j tiJ^Ldt ^-iL-JI oj-SJt ^ Jj^l l______J1 

4_jL_UI 4__j__JL -j-j->Jt (Jj^aJ _)-£ j->J lj ( <) ^ (jlj *3jjj->Jlj 4_ujJ.I (jru Jjl-u 
jl L_j-___4 t j-jj-..M.->iH jjJL_> ^uMjj^y\ C-_l_oj j-«jj| j-a jrtj j_3 _-J1j-*» JL*JJ -J-_-J1 
JuJL_J! < rtinj *iL>.j . L_jjj (j^_L_- _ya ^L-Jlj i ^Jj} L^y^Lj jj--J JjVl j____>Jt 
^Lc (_-ii DjL____i! j__ jj__uJ _ ^Lu-j 4jl___j ^jJI jJj_-_jJ1 (___J 4_*jL_J1 jj__u_>J1 jjo 

j. 'C'--t ^jLJI (jjVt i "j^jJt «(_>LL>._-_j)> ^jmJj^a ^L_u_>> ___j -Lai) *^_^ YT^ 

t j_^-L UjLc lj-uo. t jL- 

jj_U_-_LuJI (j_Jj__ltj (jLujjJt l ^,.1 j mi _--Jl 4_l__uJ__I1 JJ ni^ill j-A JUJL-Jt (jl 

Jxw5-J Jtjj ^ 1 ^ i>> *\ <j\ J^ljJlj t4_i ->L_-^1 jj in ttl ^-3 4-cJl^."( . .1 - C-il- 

Guadalquivir ^*\j-lj_vJI ^jtyi»^- (____, ^jL*J1 j-w_>Jt Jiu t oL_j_*-4j _iijA_-U 

jL^Vt _>-»!>--t ( ft^>* - ^--ju 5 -! jujl- ^ __JjVt 4_jujVl OJL^-- 11 J^-^ o j} < ■ ! " . U u--' (*) 

^-9 jiLaj Jr^j-_-lj-Vl ^Ui^> l ^--3 _Jj! jJlj ^ iJ_J! _J_!^JI^ 4_l t^-I^J «_>._t^ ^jJJJj * >J> :4__-_c->J1 

i^LcjjJI ij^^}- 1 ! _4-L-_-L> __JjVl _;>__U1 4_>L_J1 jL^Vl v>- J ' ^ -^J •>4- J1 lt- 41 s-^L-JI 

^.J-U^Ut 4-<i . J _)-? ^JJI j^iS t j> nt"iU L> __*j U^j^i...! J_>J JL__ JjLj^LJl _j'>^-J1 Lat .4_4J-L_JI 

Baetis 4_*__,l _>__ ^jJI _v_>oLk!l j-$_Jlj ^Guadiana 3jj___ ___ 4_^Lj__ J yi __!! J___1 ^Ana Fluvim 

ojjj «j-j-j-JI _;j1_jJ1» j-i L__JL_- Ljjj_c 1 tj t „\ 4j _JJ_ julj IjjJtjl m^t-iuii (__-L ^-jj--" ^j-^- 
4-^\jjS J_-j-« ___! jj_-__vo -_-^1j) Guadalquivir _)Vl ^jj _;jJI (__-_! Ij__ (_^_c jLl__V1 

4j_a3-_,yi oL_1jJ_J ^j-__il JL^-il CjIj3__Jl<i . L-uLl-^I ^-9 ^j-tJI Jjj__Vl _j!j j-i-jJl ^>Lc-Vl 


1jjJl>_J j^jJI <i \ ,<t{\ ^u^\j-xj>^\ 4__LA_i jj . ii ->JI dJuk CjjIjI JlSj «4_jJ_>j__ 
^jo^ (jjL-i ^kjJa j tuy q\ ^^-cuJjjyi j^->jj- i JuJlLu l_jL-___.L _Aj___-->JJ I flir 
(J-lj__>L___JI ______ j __j2- ^indj . ^LLjJI 4j1 **i sj j In < U JL__> __£> ^j-iL VI jj__u_>JI 

4_st_j__* j__u_>.j . <jj_>.lj_>. ^Lajjlj <4jJu _)_»j-__j t^JjJLc |_j-e_>j jljuc^/ 4__u__jJi 

iLJjJI t. iM^rr ^jl^.1 _)j_J.._U l_jL__JI ^j-i^r I .__)1j__J1 ^-JLcl <_,__- (j-aLJI Sanja 
. LajL_ \ \ Y djl_« j_>1j (jiir) (j-oj-ij ^Lli jl_ Vespasian «^L_._Li (j__j 
4cr jLiJI jjjLi __j___iL__Jl __LLU j_b tfl_u _£jJ1 _)1 JL_j ij j$ ,1. j <»> _JLl_> 

^jLjI Jlj-J Vj i jL___ujj_w jjjL__jj JlL>. (jjo l_jj-_JL DlZ jjj j-JJ j-laj jl_> 

Ci tl> _Oj rt C jL> < rt "">JJ i<j__-__L__w- __)L-_) 3 JLC £j___0 Jj3j < jL__j_*JJ 4 J--L) 

jj __ >- _J L_Aj . a j____w \ 0 4-j Ju t j_2>j____j iSjJ__3- T Y * 4J jJoj i I _* - c _ Y 

i^j-uj-ia ___* __)_!_» j_^j __ic j-_Ljj jjj j l__^I T 4jjJ_> L_ jl_v l t( jj___) 4_^L__L___ 

. j___jj_v ___* jl j_h _M JL_C j_v.*_M l_jj__u ^ m a j->- Tj 

(j__j ijj___>JI ^Lu 4_cLl__> jj^^L_uVI jj_>JL_J1 (Jj__*1jj jl Lj.»** i <i a (J--J 

l-JjjJI <jV ^l^^J^ ^-4^1 L> ^>L-uw^U ^jS?! OJL?-- 1, 

iSjLc. jj* 

^jjj. j_, n «w lJLL_> (j-_J . JJ___>Jl i>___> *L_J -Lti_JI -_*-JL_»_^L) (jp_Lo IjjjSu ^J 

____> ^gj 4___-_oj t^-Jilj jV I (J-UJ--1 ^jl^L jLv1jl 4_u_V_a __3 j ,a $ t"o 

_jLa__« JL_-lj (JL__C jl 3j___u__) _>-u j_*9 £yi l__JL_J 4jIj _; J^LjJLI j-_u LtJl (jj___JI 
^\..<j V __J__LoJ J_v.J 4__L_>J j-O 5Jj ^ nil J-44J _)V ^_-*L_J 4_C |___Jj 1 J t3jj__3_ A • 

__b ^Jj jJI ^j-Gil __Jj 4. 1 1 m'i) L_«Jj j jl JjJe jl3j . L_lc 4_cjJ_jJLl ^j-jj ( J___*jj 

(jr- t3*>-- , Cr^ 3 '^y^^ ^Ll» (jyJJj-9 >-*J (J^J->> (>» l^^-LI I (jJLc-i nt l (j^jJI 

____. L_jJL_-) 3lj & j _____ j mi -v _JL_a (jLSj , L ^ruj-_4Vl ^L__J->JI ,\ 4 c 

|-Lc ___ _j i ii i iUI j_C_ 1 ^iin^- i I^K jL_.ljJ- 4_lc jjJ j jt^\ V ((jL___ijL___? 

^y-J ->.U 4_jLjj ^-Jl ^__U__ _;!) ____< j__-____ __-4^L___yi j-_-____«JI __£* dL_J * 

. 4_«___l 4_J__ (j-i-UJ i(jLJI 3 jLc j! 4j**< MijljjJl ___bj LojJL- (j_jj-_Jlj 
____J j_L-l JL____ . 3jujLC 4 j i nj__ Ijj fd *w (jj <tl mU , h mi JL-JI 4___j_jl__jj 

_-ic _jj_^lj_L_>Jl J) ci **i J ^J) _yoj_3 jl_4_ I JL_-1 ___C j.i ii-w 4_jLj l-JLL Ll (j-CJU 
___) ___J 4_j| Lc___3iJ-_4 >__u_>Jl I JL_> ____»_L_oJt! ___-__> JJ i ( j ^ ' U ____J__L>JI r4__VI 

l_!L__> (jLSj .(((jjj^jJI (j_j La -j5Lj Ljj___ ^Ltjl _-_* J j*< a 4J JL>>jJ Vj» 4_aL I 

(jjjjlo (jJ JL_J->1 J_X4 _^l __J1 ^L_J J J I -W j_)l L____u) i(j__L>. _>_3jJ-J J "' > 


*.j->Jl J ^ mq 4 l>_r)--* j* ^ 1 ^) i > <i f. tJj-H;' ' ^ 1 " >^J i^AAi __j) 

Jj-JI j-g-J 4_ujJ_jM 4______Jl _j-a Lju JLj-aI 4 "i m> 4J ^Jo j___jj__j JjjjJ-» ^ya Jj-/i 

L>-*-_ j 1 m IjLA j-o l__jJL£jM • 4jj J i^y c n'- ! l _»L>oL .Ul U . ,. Atl jJiJL 

. __jj_tJl ,j_a ^yjLj f$."r fa (_£ I JU__J Jj-Jl jl i<^j°t ^Lui Jsj^ L)"J 4_}j_>. 

1 cillj JjQ-*!uj _»_«j*L__VI ^JL*J1 ___- ^ j j _ <"i _£j_>. I 4 j ( ,j__ jj < 11 __JL_« 
^yic. L__J_»J *^ * "\V ^Lc __j_ jSojLj : Jj_J_>LVl jj-LL lt^ ^L! Cj ij/li 

Sjblj -uLlju 4J jl___j ^> \ IV ^L___ __J_ Batman - Su river j _ jUJL j _T> 
^Llj .(jM_i_*JJ j 1 »c ^-JL!!! (jjJaJt) Hasankeyf < j*s ...a ___. >->Jj i_Jj-*->. 

. 5j_&L__J1 «-_)jJ9 <(Lulj))J <(ji U i ulrij « JlUI)) _--_ 3 j j ^ 1") jj 1 11 -v CtjJL) < *1 j ILJU ^5__-- 

jya Lj_Lo Thrace (j-uljJ «jj-jSJjl» »___. jt-ui.c"* ttt ^Ll (jj-Lll > < m >J1 (jL_>j 
,4jjjLI j-^^I 3>U r. ^ !*>->* jSLiuj Jj " a > Y"H Jjl_u Ijl__L__ Wi 

_iJL__ clli A j <i mj ^-j.o i^>") ___Lc. (( jLi__)) ^.jtntll (^jjjl (_gj Lg.t ,U ^JuL^ll ___j___fj 

j_-___ (j_j_iL__Jl (jj-_Jl _-_- 3j-u_xJl 4_u_vj__Ji jj__u_>J1 
4_-_L_>. _JL___ l__jL_> .4__t___uljJI jL-$J^M (j-L- 4 j uijJ-JI jj i tt >JI / 1 Lv _-Jlj 
^jjl ^-.J .rol ^V ur __ J L_- U '_ , l -_3JL4Ji <l>>^ ^->i>-S (jr-t- I Lu-ul 

(j-ajJtj 1 a,j)r 4»oJ__Vl Jyla ijj mij ^3-tJj _-J-JI jtj-__>Vl (^-ii^Aj jj^____>Jl ^Lu) ^j^o 

ljj__jj ._^j__j jL-u-cl ^jjj-_iL__II 4___.|jJ ^j[£ j_o_3 ^L-ll (___5 l_jL!j_l_>J I j (J-jLJI 

4 ^>L*_J 4_>JL___ C-Ji-C UjJl (JljJI -_jK < 1*!) ^jyO JUJL-JI ^ -_)! J_L_JI j)l _-JI 

^j-L-Jl ___5 __jj1j___U 4J_j__kJI 4_tj___. J-4--J (j--J1 ' t^* *^ (j-j* 4_j___j-_JI jj 1 n-^tl tjL-3 
Lul t m\ ^-JS CjljJil _---C 4 ,j t njJa jj > lt _>J 3juJL_C __jijL___l -i->-J- ijJ^ .4-_uL11 

. l ^j_>-I jjiiLaij LLjJlju->j JjLjj !>>-j 3'>*-^ -L-_-ujj 

JJ ■ ^ II >: L_J ^j__. 4_jJj_j____OJ L-lL-yOjU fl <_£ I ^JL__LJ (_^jJ1 jL_J__-.jJI L_____5jJ! 

-__u j < 11 "v _^j____-i_j v L_v Lq jjfc ^^jj i njA-jwJI _--ajA-_-j'^! ^JLiJl _____ 4 j ( njJ-JI 
___5ljJL>J1 __J1 Lj mi i a 4_jj| j_)V1 (j-oj-- 4 t UL_Lq ____ ^L-bjl 4_Lj J_>a j^a __jjJaJL 

Khurra Zad «jlj 1jj_>-j ■ > » ^_-oL j ( „ ->Jj Ijla ^jx.j (^^ YAT __j) e _jjj3-_Jl 
■ -«j^r ^-Ja ><-^>J1 iju_ (jjJI Yi ) __j) j_L__i1jsjl __JL__jL_JI Liiiil SjJIj 

La _-Jl-A_^l _; 1 1 dlj i(jru_. JLaj tjjt nnl ^J^LlII j-__L_Jl 0>--^ Ji^ 56 -^ L>~^ 
jjjj «__jc__Jt 4JJI JLjuC» J> ^ »j a 1 4_c 1 J VJi < ii^ j^lj-C _^__>L__>j j_o 4____>t^_3 (_-_- q\£ 
IJl^J 4JJ1 j > r £_<_->. Jl__j .4jL-u 3_iL__I ((^VV __j) ^^«Ji j_____>JI j^j-a^I 


^9___Jl9 jgjuuisJl 


C >_-L__ Ju-*JI 3j '"^ ijL^i^ij ^ ' "^Mj JL$_-JI J-#-«l <j-_*jJJI 

4J_J tSjLc L_L>. LjjIj j < »j j, < « -»JI I jla <jL^9 < ^Luj * ( 

I fl n o f j f Ij j <-_Jl i>>j_c. <L5cjI__> Sj^tj j t^u ^L-___j__ll CjL_jI ' LL_>J 
^L_j-« 4,lo < ,.l jj J}L_- __J_ JUjJI JljJI («uj jl^ ^LAj^l * L_.ij,_ ^ 0 * 

^LiJI 4 jl <i c C _j_-j tj oi ->JI ^cjLcj ,j-a ^l.g < Jl *l j_>*^M <:! iii I j_>ajjL-J (<j_-jj) 
4__^j___*j-<i 4jJLjJL_>. «TimL t*n CjI^ jU La-o 4j_^jj_ll jl nr %.Vl l_J1j_- o t *n 
(jl___JI) ^j-uJ-JI jrl-J j_j_>JI <; JJt JLjJLjJI 4__-L*li^ LLoj CuaJ " i nij t<j-_>L__>j 

^UjJ l_3j-_*jj . jjjJaJI ^jjLij __-L____*Vlj Spandrel walls v ; JjlL___J1 ^Ijjl_>.j 
jj"JI) j\l mi i"i ^j&j-ilt j— jJj-- 4jL» juu ^-J— - ^-oj (jyjJI j-JLLc cl±jjl>JI 4jj-2UL 
\ TA ^ * i^^L-ujj^Li 4_cjjloJI j^JoJI i-j^Lui J-jjj! 

. Sir Aurel Stein, Old Routes of Western Iran, Macmillan, 1 940. 1 28). 



jljj] y toilS . t . Jjj j :T - A J< ititl 


^jjJJl j__-ljl <_____) jj lii *>JI ^LiJ 4 U mi'i 4_ij__- i g Hi (jljjj ^yJj-C ^jl ^JLjj 

l-jjJJL (Jj^*j _jl >• miLS" j 01*3 . jjAjj^LJI j mi c _;_jL>JI oj-— J1 J-^ljij j-tiLJI 

. jLl |*jU- 4_jJl>J1 4_uJlU 
IjiA ^-J—- 4_x)Lu)Lu/ jj mi 4_j^Lj ^J-Ajj 4_jya^L__jyi jj-c__J_II t**< 3 aj j 
(j-jj- JJ - j*\ ^tl ^ _ (^Jj-^l j- «,._>.) <(jLlj>J - I _ Jjj» jjfc L-JL-yj ij-^-JI 
4JjjL->a ^j-o <^j___L ^_aj jJbj i^jjjjJU jjjJcJI 4J^L_- j-4J^ t4_-*_iL_JI 4_JL_*lj 

^-^■jLssJI ^J-tiLl Jyj a\ tJ^jLaLLa JjJ-— c . Jro jj__a->JLi ^-lllLi «UJi ^»— Ul >^>Jl : Jj-u-_Jl 

■ \ f^>- vHI | . 4iaInU 4-ajl_UI ijal^J! ^nja U j( ^ajS ^wi >— «t J.i-4jV1 


<LloULuiU1 6jL__aJI <Vw ViqII9 p^bJI 


j_b t4 «jj _£ J-JI j-j- _M j i n >J 1 j . ( } A*\ _ *lAY (j^_ 4 ( ii i*n __)L__JI) jJlu>. 

> J -" C lt^' ^'>^ J - ' - Jii 4 Jt5-«J--* - ' - Jj^ 

lj_- __4 4_r 1 1) <n (jjLuii (j;j_>.| jjl <__J_j i4_>Li__3 jj ■ n>JI _*JLA Jju_-_1 <j ' - J • ^Lj-o 

At ^ t ^_*i *\o Y tjjLa t_£j_T JJj i_>-jL_ i^jn-j-L- . f L_f-«) ^ *WY ^Lc 
Syvia A. Matheson, Persa, Anm Archaelogical Guide, Faber, 1952, 83) 

«t" ( miJjJ-» ^l JjjjJaJI (___£. (jL*_uiL_» j^-J (^JjC (^yjj-H ^l_S____L_. - I - Jjj J i <*y 
. _Lf j-jJ*. (^Jj-- (^Lu* YO) IjJua jL£ Ol 4_>L__o _____ jJ_3 ___JI 
^-i-i Luj-aj 4_jJ_L j j *? r 4 i n . <i _ ^ _JL__ t(X _ A) J *v m i I I _>_* - f i o *n 
j-__uVl 4__L>JI ___=. _ r _j__JI L> _^__J 4__,L>JI j-c-aJI 4_4____ . 4jl,_V_M L£_L_ 
. Lo Jl_5 V * 4_C.1___jjI ____Lt_s 4_j___1 _gj__-_ _> jjLstJLc 4^_>Jj_4 4 <ijn**i m fl ___)l_> 
-JLL- 4 <i V (X (^uljJ-) CjL-Lc.- £___- (j-C J_ J _ La _i_Li__ _j_<uVl __-jL>JI ^lr j 
^LdJjl (__JI J-ua-J _)Li JJjJJ <__j__>J -r^ inj ^j_oj_ (__JI 4__vL-_j l__jL_> J>j 7i tlt 
J>j n tll «JLC _jL_" O^J 'LuL_ *1 *t -L*3-J ^-j1j-_JI JJLC (jL_> . jLa__' j__u->Jl 
4_BiJ "(ino Ji j n t fl l__jL£j i^*JLd *\ * * _-Jlj_>. j____>JI JjJ-> (^-JL»^! J-Lj t3j nif 
J>j *i t II __jL_^L_JjI ^jIj-jJJ tj_>._l l__JIj_3 (j-A _^j^__4_l 4_oJ jL_j ^LI_-uL (J_j IjJI 

* LoJl_ 1Y j LJru 

- 1 - Jjj j t jL_»-___l__s _ 1 - Jjj (jjj ..i y\ \ (j-4 J_> ^L-__i_y (ji_i_JL j-ji jl_j 
^L^ • • V 1 - A lt^--^ c^! Ji^ 1 ^J-^ 

(j ii j *tj jJbj i(^_*1 • ) i Cj) 4jj *m ii (jj j JU (j 4 j «Li 1 , j m JL__J i^^AO / \Ai 

(jlj____>JI _jl ju_» (jL-* .^Ll__Jj__J j_i-al_5 ^-*\A • ^Lc (___ (jjo^jjjJI 4_tlc _--jJ-i (_$J|J--" 
Jjjj r (i i LJL_ jLl ^jj_- (j-« _-<_j-_il 4 im^ J_Jiy3 (___JI O _ L__u _ I 4_Lju_ (j-« Lj_>. 
j i ii-*. ^__ Luajl 4_ujdl J j-3 * 1 1 CjJL>-j t(jjj.ui->JI (jj jjt _— J! 4j3l_-_'_ Lj . ^___ jj__ 
(j_-__J -_j__-uj .4 nU'<t ,l J_Vl (_ic j-_-T J-. . I > (j^j jLLi-J - I _ Jjj 
. ^LuJI 4__Llu_ JJjL 4_J*_ Jj Jj_itJI (j_4 J^-II I JL_ L^jJLa ^ Y Jjua-JI 

,,,^1 Jj__ L___T i U i nj ___ L^ol JL-e-Tii «I ^L_u ___JI <4 rtUU jj-i ii ->iJl (jl 

4 1-^ I J— U I jj I J j_U>J I JL-i__ (j-A (4_L-U_tjI) 4__LaJo (j-A j j^ -3 _1_>L_> <(jjjJ_ SjULJ 

4____J_ 1 _ j>\^ (jij__3J i(4."i 10 II L_JJL-C J-__aj) 4jj___L___4 __i— -1 mi o (^yic 


jjSLTj ^jryjjL>JI (^yic *- , ji_ Jl_j_>Jl JL-Iuj i4JLtitJ 4 j t ni^. ^l jJ 1 ^j-a 4___>jji 


-jIjjJj <jL_--_jLI L>JL<_ j < n -*JI (jj_£j 1 jl^jj .((jjj-jljjJL * .' *'0 J ' " 

i ^loil oJ I ^ it U JSLjj JLxL <_£ jJt £j-JI (>a jjjMi^tl -tjjk . *=. 1 J-..JI ^--Lc J_-_JI 
jt I j n 4 I (J-ujJj t^jljjj^iJI JL->J (_-*j iUII ^It Ul (___-_. (j- j Miol l uj^ J i J " 

,i_j|jLjJL^Vl J-Ji (^O- 
(j-A ^J-JI I j_b (^yjl ^-*\ * ^l_C __J1j_> (___* l_jj_j_Lo ^_ *M j A-in 0 j J r mJ 
4 7t j i*-i II l_j1j-xJLIj <j L jjJ I )) (j( L-Jc-i>>j-jO ^j_£jJlL_- JLj__v (___3 jj < ■> -*J I 

Jl_j_>Jl L_) I JLmi .rt (j5Jj t J '^"l ~ J}J jJo _1J_>. JJ I Jul -f Q < iM V L_JLl_- 5jj-3- ^JLI 

jjlj ^-uj^Ij . (( j j-ulI) 4j L* ri 1 1 4lji«jJI jjyjb Jj\_uL>JI (j-u 2_i___1jJI Cj**>LL-_JIj 

((4__J_*JL1 j— jI %X\ jl t__lj_<JLl» __ ( tj Hindu Kush «^j__£jjlL(-)> 3j_^ _f_JI 

^-jl_i_ l__jjj__>. <_]! IjI m .<iI 4^1 j "< Wl ^Jl__ (j-Lc J-Jj Ijlaj i(Hsien - tu) 
(Science and Civilization in China, Vol. 4, Joseph Needham pt. 3, pp. 

c-JL-j-" 4 nUU jj _u >JI (j| ^ l_L_- ^jl _pl l-JLl_- ^yajJ . 1 87 - 8) 

c_jL_i L^j l -JaljJlj .4_xjo^L__yi jj_____jJI (jLI 1 j < nl iU < <ij ^--a <Lq j.i__*i < <_.a 
^"i -w LjV1 <\ j g II j_i3 l^jj 1 1 j < <J JLjl-w ^1j-_- JM__>- __iVL____^L! 4 j < «L_ __-! 

^-JLc 4_Jjj LSLJ 1 3 4_j______JI jj m ~>Jl ^-1 J_ie_____l j-j___jL-J <- <„_,■-. <.(j_jj-J-j J 

CjI j 4 *iU 11 jj i«->Jl ^jLj 1—a.M i i I j-l.- j <^ii C. 4____xi_>. JJJL_v (__i Cj I jL?e__a 

(^jJlSJI J jl.rr**( Tl i(Jj->-l CjI j i n**J 4 i i <i ,< IL JL>Jl (^-Jb Lx-b tjij <tl i <it, l Cjjj 

. j-Lj-^l^L-u^l (jrdj^l (jA_)j-_JI J^L_>- L-j nr "< 4 ^--Jl J^LJI ^.jS jj m t Ll_J 

L^jI iVi^ (_- i njJjJI c- < j i ii 1 1 (Jjjuj : l_^jJI ^ lr> ' j 3jLc 4jj___Lo _ijj___JI c_l__j 
(^JLUI J-_____JI (j-— i3 ^j n ^iL*j <-_j .(_$jJI CjIj___ 4_j jJlJJ jL_^-jV| Jjj_>J ^_J| 

J_l_c (^j-___JI (jjJLl Cj L>- L_jJL>. I 4 „„j j l**i I 3 Jj_3- jjl (JljJI CjK i i**> J__o Cj 1 j i n") 
(_-jJI JJJ— -<i,1l jj-_-JLJ l___j_o jJ (j--j„« *t < ii*^ (j'_ , l Lol . 4_j___ j_9 j JL-_Vj_jO-l_iJ jljL-u 
t^k» <t I *<j < <tl -Ldj 1 3 J.„ *"i otl L_jl_C j miII (9___ j -oL-C. L-jl i " r L) C-jJLj 

Norman Smith (*-<j ^ m (jL_4jj_j J^ r j_- Ll_ L_jjjJL__ ^-JJI cjI «j__*JU 

.(-_>.ljJLl c__u jJ_j|) 


,,,L^^I *~-._J._'l l_-__J ______ *_M *>-*>^ ^Im, U j_* <<___. jJI _______ 

^r^! _>-_b La I ^JL-Ja 4-L_>t < <■ i ^x_gjL_- . ft_^-_."M--L__ I jL»___t ^j^a . ..1 1 t L___jV 

. <__bj_ju ^J_ja ^JJ j j j V j JjJ 4JL_a_jj JL_jJLo_lJI ^.i-^ L_>JL I J ^__?e__~i _j_c 

<jt _^-<i_5 L_^l jl5c__u__jIj jj_jl_<__JI ^nj^ tnl ^yja CjLcIjuJ 3_\ r __J L__£_j 


_____> 


^j- *. r .Vj (jJjJt _.jJl____JLj -iUj jljlj n -sJT^ mi U __J1 3^__ 

,jljjl_>JI (^JL-JI^ 

_ya _A_-Jtjt __JJ !>j-AJlj _jl ^jJJ 4___^L-5- _-__ l_j ^-_-*J1 Jj-Lj fj ij-o^l g___1j ^y. 

J J< j 'V I l-JjL-C» JU_ ili > i JL____ . J_j- t . nt l frL*_u_j{ 4__jjJ_> 1 3»-- j-A-J (i_bJ_VLj JjJL_w 

5j tn o 1 1 < — ___--__> 1 5— «J 1 1 $t j i <n C_JL_i ^-J-ll -_jLL_____j__J1 (JJjJo _^->1_>^ r _^c_JI 
tjub jL-$jt (COjSJI J\ j_5JI Jj=_-_-i_3 .4-jJLlJ1 J-ojJI JLo- _____ jJ-^l^) J_-_*J1 _j_u 
-e-^j-JI ^yii- c_jjL_*- i_£jJl *J_)-J1 jL-^j*-/! Juu -_j1j_x» 3jl__ -»_»L_j , n r I (__> i jl___JI 
^ 3__5_>-Jt 4__JL__ 4jl_1j 4jL_j ^L^JJI 4K.-7. ____ _jl£3 o}LI1 JjL_e Vo - ^Lc _____ 

_j_-a _j ____________ 4 U ( nt^j j» t ^ is*t * \ j*ij) t4_)L_t_i < " < t U^i 4_A_ie__i__> j ___*___-.! 

4J5J03 lj_JL_-i _> mi C 4-jljj? J Mitl £-____jl ^Jb Jl__.c, . JaMJLL o^-jJj) k _^L_u_- jJt 

dtt _} l— >L aLg-L--* J-<^__uJ 4__*_L___J I 4_$__L_s_-4 ^Lya 4_t___?t__4 4J C<.) K^ t j~ A 4__Li_____ 

. jjjjJliJ j1j--^j < . »j ' " jJ~il jlj--*- 4_3L_i__>"^_j <j_jjj_UI^ _3_ijl_J1 ^.Ja (<-_J_>,lU 

U* C^J-*' 4 J- Aj - C '^J^ * .'. JL-l-JI tj\ C^iJ^ (*-^_) 

^> _3 1 5J j^JL-C („ < i * m 1 (_£J_>1_J11 _j_u_^L___JI l jj____J1 4_)L4J _-Jj__3 *M 4Jt_t-__- _>L____> 

^*)dr, -_.^t -uiiJI^ 4_JLll JjU^JI 
J_)Vl J^-^i V' J^-- ^>---^ -*^' Lj (jt- 1 r ',* f J (_?>--' lJ-Ia 

^jJj l ni \ J o ^ J 3 ___)__. L) JljJ V L^---^ l ^ ^t UU jl___i t _*j; /j_fl i_____-a_M i_u*_M 

4j___bL__*JLl J_>-l _j_-s J9_jl___J1 _>Jjl___> JfT _u_\ 1 111 jl__3 .^*\YA 3 "\VV ^Lju 4jLij_ f 

4_xa.\ V" 1 nU l_JL_j J_oa _> L_JL 1 j_j)jpJ 4jJj_)_>_j I __^_JU_o JjS-j ^J j i^LJLt^ _j__»j-*1 ______ 

. j_4_*_*t __!__ *L_u__-3I1 (__;jJl 4_4J__if _____ 


^__S I 4_)fj_l_w ___j ftj , t .. T l ^ t( _. \ * * .___. __JI a_s- o ya. _J a j ___!) .j^Lc ju__ _jj _____ 4jjj _ I I _j'"j -^tl J Ju ( *) 

..t_J ^Ct^ _^_jl ____, __li- 4__.^_) t JL^_-, ___!■ JU_Jl _1)1_^*>L__>1 ^vJ*.l __o4_J . y JuU_U_J ---.^U _j1 JLU J^j-o ^jjO 

^-l-i j . I_4______ _j j__U' ^-_4a -jLc 3^_J-' __. )3_a>jC__ .__Uj jju -___.l__ <J juu ^9 .(-OYO ,____ - ' )_4_t 

_wa I jj£ JL-o-J- i jl-jJ->- ^.^■ < \..«-a ,_-__ I t , 1 _,*L__" JL__J* : -_J jj_2b __Uj JjC ^j-SJI 

_ j '"■ ■ ' ^___LJJ JL)_, f->--J ' J_. ~*> (tt-3_tL_- L_L__j;l__ I _^__b_>__. L-3 ( ^ 0 ) ■'' ■ )J3 4_l_J_) ^JlLj -J I j}j____lil 5) (--«-JJ 

. [",<_>- . ( 1 ~ j ^ - : 1 1 ■ ,1 aj)4__.) 4' JjJiJ jJL_u _wo * ^r^i J-lj ^o^- J-*' 9 J -^---^ 


cjK t m> I ^t ui g m^jj^^L .-il<j A ^^U) L___jt _j^L___L--Ji ^Li ___, 

-tjj- ^__->j^JL) ^jj fl I miU J-^J . O I j rtl l J 4-1 Vj ^j (jy-^- 1 ' " '"3"^ '4 ^ 
JU-Jt __Uj 4 mhTJlU L_bj__i__> ? J__J tSjLULs- \jj '„11 3 Jl__ 1 jl Ni -_)K,j_.-iJI 

_U_JI I j__$J i ' i n jJI jjJuJl . 4l_w._ (0 jkttl >£P _0~ : *- wd JdL^-*-"-" cr^A' 

. 4xu>L_ 4j^ljj l-JjJJI ^_5ej < ^Utijj * L, J__ 0 Y 0 djjio ^j_rt___> J___L>. 3 j)L_C. 
jl \ 1 nl t j . <<___JI j-£J» ^m" 3l_u_ 4<i i'n JSwuJ L_J_3 ) A * 4_3 1 « ,il Ju-4J 

^L-Li 4___j-__j ^j____L_j ^L_jjVI 1 ju_ (j_LJ . L_4 j__5 jj < ,1 <i ■>> j»jIjl_Lo 0 V 

4_j_i_J 1 > j ~r ts> I 0 mij < U < <tjVl 4jj__>J _p_j .t,...-.» U jJ___JLi J^-*f 3 .i___j!j_>JI 

. 3jl__L_J1 jlIc Lojlb (j^ ni o ^ ^i^JI j ir ^l jl_sI 3^_____, 4_y. o < " jJLj L-_j_ct_L<j 
^l^LI 4jJ_JU ____*.jL>Jl l__jL>JI L-i *_$_•>*_- j>L_Jl 4_UjJLl _-JL-1jJI l-JUJI^ 
I j__> ___* *L_JI ___>-^ . LvjjL4 ^LSLi jJ-G 3jL_*___j .^J___Lq jl jls-jL ^ *. * >gJ- 

jJ_j_«_J __j_j_J_J1 J____J1 2o___}Vt 4J^Lt_« ( j__XA_) Lq_4 i l g.j n" > na _>"_- J ' 11 ^ 
^ 4_*_jL__ __jJl-_JI vL_J 4_j____JI 4__wj^__x_JLt 0 j__- ___)_£ J__J .^jSL^ jJ__ j-j-->Lj 

4j^__fc_V J_L_) j_4 4-Lj-_l_J J Tt vLb ^UJ ^jL^ -T 1 J-T-- t^l-t < njJl^ 4-^J. > n\ \ j J 1 t ] \ 

. J_jl j____-j ^,-. ( % 1 <^rt > jJt (j__LL__>jJt _ya jLjl -i U . .,tj « _^___j___j 1 iiH 4__a_ijj_jo 
Jl_oj _-_- ^j-5t_>Jl ^L_J1 J-iJjJ _>__Ll__jJI ^l J, re " < »\ ^-Jl Lj___t (jt Jjj m> JL__^ 

j|J___Jl LjLI__L J«_A__ (jl_? ^j-oLl-OjJ I ^l JL>" < nl ^JLjJJ t^L-bjj j. u i -w j _-JjL-4 

^ L-4-_S __L^I J_-_- __-__. r«JJ IjL-Aj . i. Ij < ,.1 1 ______ dJ-_*JJ ^>L__V1 Jj-_- J____J^1 

.4jjLjj__>Jt (__)tjL___U) JajjJI _hI ^j) '--^ ■ J_»>L_4 J_Li ____ jt juk L_JL__. 

■ ^u^ , «.VI j! ^-m.KH JoMJLL piMI ^ ja__1j>__JI L_K ^j_3tl__j j__3 
4 mm r»_ -_, Valerian _ > _^L > JL_- ^La^jjt jjJolj^-,^' J^J * f-L_-JI ^ 
j:j___-Vl ^Lij * JjVl j^jLi __jL_oL_JI __LLU jl__ ^ VI J>.j L_iJi V • ^ c___JJJLi 

^Jj CuA \ j nTtj t 4_jJL_JI Jj-uJI Cjlj ? 1 <Jt JI^-3 * j)j-__*JL_£-_ ^J-u jjt--* j)--*-' L)LAj^Jl 
^'Ui» »j . jt-_L__jj^>. _-_} ( Ja->-J jt) j^jl-- j^j ______ ^-jSLJj^Ju^ii 4- m i. ^ j-tij 

-Jj___jJ i;LvjLv _(___)! 3l__I_. ____ 4-j-cliU<^t 3Ll_ __J1 j ^ iTl Jj5_>J JLq-__.Vl aXtt 

._^j-_*->. j-_*_>. 4_lL__ JjLa ju- f Li_l ^ Lu! Li-L*. Oij^ j^* ^ 
jL_>.jL_>. _!___)! j-4. ^-Jic 1 _i__y ________ L_J1 ^L_£_-J1 I jl^J jj_gL<iU l___L__> i 

^jJJ 4_-ij^_Jt 4_eL__J I j-l_3j_J Jl__J1 \lxJt ^JL_t_u_ul JL_ 3 t ___V^J - t - JjJ cr^--J 
6-* J-* cr- 1 .>-*---*- ^ J-"'- 4 jL_ut ___5 ___4-t_3t _--JI L ^-_-ljJ--Jt Jj t M i " < t _) 


(LuolLuiUI S jl__x)l <_9 Sui\iftllj (o$1aJI 


. «LjLU SjJl_JI _j_L_J 4-^JL_JI 4J_L,Vt J_>.| j <.JI l ju_ j . " ♦ j j .3_L_J! 

3__tL__JI j_^j_l! Lgj,.V."i r .i a (jl_> jJI JjJ-j-o jl__ j.oi-k j-_-T JLl~ _d_L_>j 

JjL~ (^juuj L— .Ij j (j j < u-a.. ^ - _AjJ___ 3 j-J-j--> 3jj__.U Jj » ui **d 4_4j>UI 

Jljj Vj . jij-A-M JL__. <:o"t 4 j j -r »11 (jj_>JjJ_JI u < n V nll j—£jj .-JljJlU 
_ <j\ " "jj->- 4 j< j Ijj, 1 j fl Tl JL« rVl £»_L_> (j-4 JuJujJI 4jjj (jlSLa^L 
I JL>. 4__jL 4 j <i J a jJ J -___■! __]} 4-^wL- ___ L-d__J „ 4_^>L__^!j 4^L_ul__JI 

»4jrt nl,l j-J^M ^Loj _r_ot_J 
<j_u_$jjJI 4J}L__ -1>-? JL>-! i4JjjJI JL___-- j-us -M oLlj _j n A JLo JL__ __!L__J 

* ^ 3j" rtli ___} (jljulj jlj-JtJI _-_* 4___1_JI j-Loj-J _J <<i,_j jJI <4__£CL>Ji 
j-A*\ * ^1_C _-_> ___j JuSj tj j at - 1 _ Juu ^uuuL JL__J1 1 JL_ lJ_j_ju * 00 __!} 
(j-Jj jj i nj-u) j_3fcJ_u__lj jlj j iji _, j < j Jlc _/U _>uj-i 4 tULLa (___- J J-*- ' I j-g-» c9j— ' 
j_^_ _x_ olj jlj-j__> (ju j ^ < 1 1 ,1 Mi J__ SJjjJi \ trtC (j| _— J 3 II jfo . (4_<j_V__JI 

. 3j-U.< 3j_lJ_J J__Jl *ijj 4_JL_ljJI -L-Jll C < iSLuJ i(j_,L__jjLj _£jJL<» J J.J< ___LfcJ 
(__9 , L--Uj-_0 _-_-! _Jll! 4-^jl ni .6 4_U_-4 L_uJljJ» JLcJI 1j__ (_-j-L>. ____- f J 4?J 
_C iJ-L_-l fJ-JI <j-Aj 4 4-Jj-_-L_» C< <a, j ^J^J- J-> <- -iVi j t(jl *t " jj->- 
<— >1 i.ii n dLdl C___L_j t4 m, \ a _JJ j Juu 4JjjJI linf > \ j i^i ^cj «_>uj-3 4_«_oL_Lo 

.4jj_3 4jLj>Ij 5Lu_iVl J>L~ 

__Jij_2- 4-__L_jji _-Lj£ *_o^_aJLj __Jloc_4 4__xJ i I Jj__*-J_~ JL___J1 I JL_> Jljj ^ 
(_.( \i l a j_i___v »1 mljI 4_i L Cj J •> " < dlj i LaJ_£ T0 • __J1 j_>. 4JjJoj LaJ_*_ (j-u^Lj 
. djL*_>JI Sjl (<t< l-J 4J _>-Jj 4_±1__» 4jj_?c_>. Jj— > (j-4 L-_Jj_o j__J . JL___J1 
CjM_-ojJI ^-ii ^Yt,* i»Vl J-»>LLI ^JL_*_L__»1 i4.j i^L-ojJI jLjj. 1 ! __JI ^L_o)/_jj 
(JJ_0 (jl <_Jj--Lu-4J (JJ*Jj .^e___Jj V -C-u-a 4_j_vj iUjc» JS-T ^.LLJI <i1j->! JojjJ 
. JjaUj JjjJoJI j-*jJ1 i Jl— Jj-a J-LX I _ I - JLU Jl_J 

^jyjjjLO (J^u-uJlL$j£ lj^j-^-A I 0 Tl O JkjjL-Jl ^Lo (___ 1jJL>-J (jLojkjJI j4_- JL_J 

1jL_uj i Ljj_-u ^yii JjJw_j 3jlc Lbj^oL-i _-_Jl JjjJL_JI J «i mmj (jjji-i ^jjLua ^-3 

jjjl_JI (j_« ^--^j 4 _>_jjIL) (jjj (^i rtll Ijl-Ijj ilj ijl ^ Laptis Magna 

J! jj V LqJ-5<L_' i3_jLo (ji_->- jj-*- (jJJL__jj t4jj, j n _M 3 j-jj_>Jl 4_l_— j 
tjja liju Lj j u! 3j-j^-v 4_a__ VisiogOths (jj_jj^__l (jj_J_j__JI t*-->-J . Ll__Lj 

(___. ^jL-o^l £___!! ^-o-^ (_;_>LJli (j_-4L>Jl jjJJ! ___> ^-jLojjJI ^S->JI ^L^_j1 


Lo _______ (j__J ^jSJ ^jJI JL_-<j *Lk-*- L?---* L-ajjjJJ _ysj t ^V> ) ^Lc 

idUli £-4j . l£>-**' 4_j___.j____ JLa___ Lj 1j_aL__ j! La I .\ m 1jj_j___ ^$-1 ^lr Jju 

L>"J J C_jL_T tJL> _£l ^Ll^ . IYmL 4JLaL__ 4_uL-jjJ1 _.jJU_Jl <** i >V 
l_L__J*L ^u^JLuj t j<i jTIj JjIj-jJIj Ljj____ L_3j__J ^-t_aj 4__>JjL__JI 4_j_>i*>1 — __V1 
CjI J in" (jj mi„W_.1J * Vjj_ JJaj . 4 j*\ _Tjj, V J g.1 JLi_>_,»M ^^*. (jj-CjL JjJ--- 

5jl>-1j j Mt3 ___JI ____,ljjJ1 jL___jj*_M 4_jJj l_JL__-> Ij t ii i dlj i L^L___I __J1 _£jJ1 

J__a Ljljjl L -^J jr -* ^-Jj i(__-«J"L__*_*l j_-___*JI (____» Lul j i <iV 3 j.j.»l I l_j1 ( (i rtTI ^c-aI 
_-J- Sj-ljSJI J-4-JI 4_j^ ( ___- 4 j i ih ^jJI _£jJl l_j1 nira L_jju_j JLiSj . J_l__ j-4 (jJJ j 
. J____. jVl Jjj-J-JI ^-3 4-UJ--J1 4 njll 4_uL>-~ 4j_U __J-J iL_JjJL>Jl 
i L__j < l_u^_o_ ^L-C d^il ^,,,^ J! jL 4_^ k >L---VI _^L___V 4 «i <^>L_. 4_J_>jJ_ C_jl_> 

<____ l_j___L Jljj *_T ^}L___I jl___ ^j-Je! jl_>u <jl ^j-Lcj t j j t<ll jJI j-^j ^-Li 
I Jjla ___u * j^L_lxJJ j Mir ^-J-jJI JjjJJI (__J_lj_i_>. t(< ____jj_,*_f1 __J1 H u < ii 1 j . L^L____J 
^LJLa j_a>j . 4_yQL_.j 3_\ «_t- I inij iQibtiyya stone 4-j_j___JL1 3jL_*_>J1 j_>a ju_JI 
L^j__lLo >L_L_j J-J-Ljj iPuente Romano ^LajjJI j_____»JI _ys j-^JJI <Ui$a <__-. 

j-_JJl (j__j__L £__u 1 <i 'ni tj-jLil \ 1 * * __Jij_>. (jyl-JI 4Jj_o jijj l___j___J j-^-JI j i r 
(^JI (jj__SJL^j 1jjl__> (Jr_-L_J1 (jl J^ miTI IjLA jc-ubjj . _______ ^-_JL3 L__J I (__J1jj>- 4 t n ) 

Ui-gJ l_JLv 4_l3_J1 jIj^I 4JLu3 Loj . Ju-JI (jl ihj> 3jjJ_ 3-iLjJ ^jSU_4 Jjlo L _a____l 

Jj-^^I ____ cuLS* Lajjj i j_^_JI ^Le 1 ^ ^l J-^l 4_______j jLu L$_! j_a jl__JI 

l-j j ii i ^Jjj)-- J-^ I 4 jil o*' jl 4 ti ni __Jlj_>. JLjjj ^LcujIj ^tj-Jsl 4_4jLu </ U ln.j 

4_^_>ljJ1 jj? .uln L_JS_J *(jl_Lo J_C (__J_ 3jLs__>J1 3jl i jl>jjj . j>LJL1 a 

Ltt-Tj .^---ujj^yi _4_____>J Lxi_i 4_j____J,l 3jLc_>JI _ 3j_u_^ 4jj'^-.i-o J__v ^j-a lZ_j__* 

j-L-i (j__>-ij-__u l_jj_u 4j*m_» ^Mjj^y\ j_> j> i j_j^l_ji j_____ji (___. Sji___yi ' ■ ^ 

t3_jj>-j-^ _j_>-ljJ_JI dJu_> JljJ Vj tc >__>l jL j__)jl 1r _g j. 'lT-J 1 _ id J__i t.lniTI 

Sjj-cLj jl_uJ1 J_____i jl>.jj jl_fC iL__ul . 4_xL_oVl 4__JV1 LLJLJ jj! j__>-jj V ^jSJ 

-jj__L_JI dJL_bj .4_ujd1 __J1 L^L->o l__j_u_> SL__3 I ^ijj-ajj j-^JJI _ys dLll J-^>- 

ji £-A _JJ_cL_Jlj 3L__J1 _yS J_l 0_<V>3J JL3J . JU_-J1 L_jJ_JJ _-jJ1 -LJL1 4--I !n > Jj4-_J 

JJ_1___-_J Jjh ^lin II ^l J-Jr- "1 i uV *_*L___a JL_>u i4_ulj 3 j_a . Luk J.g tj V <__jVjjJI 
________ iAjaLJol SjuLaSj tdLJLl j_9j CjVIj _>l>1j__JI J_JL__j 4_3_L_ __JLc Jj_____-J1 

.l__!j_>uV1 j_4 (^-jLsjjJI JU-J1 3, \ gr.l (_____ ^-Lc L_-Jl Jljlo 4_J_>jJ_ Ju_u 




a Jl)J '"TJ? UC-^'i^J -U_J f Lc j W' <* :'iul<»jj3 : 0 — A <JSu_J1 


L.j r ni 1L__) 4 j < .1 lL JlL__ Jau-u^-lil ^j-__u _*l j ~r i\\ ^-J. LjjJ j_^J ^ < '^>J 

jj.t ...t! _>-o jujljJI (JjjL-jJI j_-j J L>JI u>-^' ut^ l_JLu-> • y (Valencia 

(__£! JLj-oI 4 "i i,i jljLi-ol ^-ic J-oj J^Jl___ 4_oLoJ L$-Lo ; j-^lJI I ju_ ^yic -j-_l_--_J1 
4JjL*ILo l,t-L4_v L^jl C.(-ltv . <Lu_*L>» 4 j<i AL> ^t^^J <_--J 1 ____ t4ji.ii iL 4 tl_3__-4 
McStella ^ jl mi o J ^-Jaj _£jJ1 J . ■< tlj .pj 0 .^t ~!lj JSLjJI^ ^e-jhJ! 
jJaj <Sj -v ilj>.jj_>4jl ajl i j r.1 ^j^oJ i jjJ—^uJ! ^j-o 4I,mLm1I *jla J& ^LkJI 
^LJJ ^jj^IjJI 4jjL>-j ^Ijl-I 4 tji.. 4-_L__j1^ Lojls Ti * 4J0J0 

. Lojl9 ^ A SjlcLUI k f \ 4 t „j ^jJa i , 0 4j_>J_ (j__j_cj ^j-jJl-o (^jwjLkJI l_J)L>J!j 

4jj-*_J- (Jj_i ^jjJ *L__J! 4^>.1jj i3j__ae_>JI 3jl -_-J J_»jA_t! ^j-O , V 1 tu! SljJ <j oSL T lJ^ 

»J__jLlL ^_t_J_jJ1 Igl^tl ^-JJ 4"l j"(Q 3j-J_L^ 

^ JLu^ Jy j-e-y ^j- 11 Guadahiar _>J^Vl >j->-VI $a Turia Lj^J (*) 

__jj 4___u £__. 4_u__- __L_0 . . U . , j " 1 1 ^__JI ___ ^u-j a Jb^hH kjj 3 Sierra de Albarracin 

;L_oVl jt _J_- «jL__Vl ^jlj.. 5-b U_lfl ^JaaJ^i. ^_wJ ^>JtJI (*___! J__l jl _;) ; _w* J^-i-lJt 
(«___( *Ld-j_ >LJju _JJ_5 .> j_u - ^Jj*. tS.il 1 O-^jljJl (jr^L...TjL-Vl 4_iJ ___ ^J_=____! ,j:jJl *^_>Jl __-> 
: ^lj) J-j- J_ _,__ Jo-"-a-4 3_t^ . _LJ_JI l_2^_>. L^jJI J^JeJu J)l JgJ Lx-Ji «_o ^-J 5 -^^Jl ^-3>»J 



<Lj i-iU j < i n.j-d jLm :1 „ A JSLuJt 


4_flLcJl jLuJI _»L_>ul £-A JllcJ (J"j-_*->. jl JLV lf Jl___J1 i JLA (jy^jJ^ JUv1 jSujj 

cr^! ^JjV lV° ^j-^J^ ^-^3 * ^L^-N 4__x__u jl__J1 ^L-jjL Lu^__u L-Jl9 V * 

jLoljj jljL_>JI I j_A ^ya ^ i ij .j-4-JI 4 n r >>5 jljL_>Jt <j-U Lo jLSLa JLlC (JJjJI _»L__ 4_&j__< 

L_4_-bJ 1 1 ^ " & J-_- jjO i-Jj, IL (jj__>.VIj tVj__-> 2>Ll__II 4 flf^ T<<* JLlC L_4Jb1jL_>.l :^L*-_-JJ 
j^-Jt ^JJ jj_3U <jl ^LU ^j-ajL-Ll j)La-fl <m~ Jj».ou,l l ^Lui L^gjl U^IjI : jrU__>jjC, j_jOjL__j 
LcJlJLc ^i^Vl ju>JI (^yjl jLc_laj 1 t ^LjjMj tL-ajj j-u-t-cl <Uir>l jAjL__ j j<r 
l__)Ijju_JIj l_jL)Ij-J1 dJLA Jl_-v . 4__slVL>- j (j-Aio <j-4 SLloJI jIjl-lujI < .,< i i,<ij Lo £_jj_-_u jIjJ 
La-L>- 4\jjj^_jjo ( JbjL>.| ^yS 4_£j "f 4 4J\x__j 4 j ,i mi,,^ J*IjJLj 4rt UU 4 j-f 1 <U <r->Vl 
jjaj dL-dl ut i » 4 j.La f 4j9__cI j_<o jj-LuJI jjo ^ill I JlA ____!>. ^ o .pr "< j <_£jJ1 jjjJ-JI 
jjJ .iill J_> .4jjjj 3j>-A-aj Jjlj-jtll _»j_A 4jljl j_-«Vl t, iIUmj *L$j1j 4_u_-VI j^Lcl 
3jj3_« C_jL-> ^j--*-I j->L-al (___£> 3j^->.jll JJJ ki II ^Holjua^ . Ljjj j_gj (^-J-C 3jj^>jll 

ojLei L_c >_____! Ijjjiaj Iju-b jl_>j i jjj-*J1 4J1)V l___jj_j___j i" >lj *Aj "Jl ___iLoU-ji_--j 

. £___j| j Jj--*- LkJ^Ju-u wLo ^ 4j~-JmiU __uL-_-1 l_JJ j Juu 4JLo 


.*9--_Jl9 j£u_*JI 


. __s!U 






o 







lIjI ^_l3j ^___><j l_LiI^- 


_SJj_i____J 4_i£. t *i i ^ | 



(4£*_UI -jLlljJ :_M/mij d Jum :V _ A J£__JI 


4_Aj JjV jj_jj 4-11)1 4 "i d UJ ______ I L_i I _ 1 J C ^ 4_J_) 1 £ "l 1 1 Jj-A i.ii Jl _»jL_b (jj 

^L_ ___S JLueu !_£__ J_J (_;j_*_>JI L___JL_3 <4_x^i____ 4_J_j_i __LL_LJ C« o <i L^jI 

__ij_____j juo j__>j * L_uj___j L~jl_ j mi r 4 4______Jl j-£-JI 

Jx_*J1 ji_u __^_- *^>*_>JI pLLJ1 l dJ lr jSwijj <___! 4m (^lj-JI) 
_ij_- J__-i <J m i i | *ljj <m mJI -i_____jj . 1 a, V «I YO j V • jrU ^Jjl j___J1j ^LuJJ 

_UL_5_I 4___ J_ u___L___u (_,jJ1 Ljjj j_$j 4«j it*» u-*j--J LjJl__ 4jj_2J1 __j___LVl 
LaJL- _>jj Mif ^-Llj _j Lc L_j j I ^L_4-i Jj, \ i nTI j ni"s 3j_J_J_ ujLL___i__ Ljl___4 

jj____o_JIj 3jL_-*__>Jlj cUI (J--JLJ ^jLJajj ,\ <. irV) _)1 _j„V i (i II iL^J^__J 

-__!___* Ljjj j^j ____ 4-4l_U1 jjjuiaJlj it__jL>J1 jLlJI Jt a\ 4 tl" rtll jl 7- «»Vlj 
L_^c.L__jj1 4___ Ji^nij ^L_ __J| 4JL_s u-ij^J-JI 0 juk JiLa *L___J1 ____ 3j_L_a 

. 1 J_v- 4JjLjj 4 7ti «if __L__Ll_j I _-_- — J J-aj JL_ L^jj^ __J1 1jJ_jj . ^_______J,I L^j_L__j 


i/tlliuUI _jL__aJI £ i» ViqM$ (o^IaJI 


-_jb_jc}_J aj^JULA JU-CJ 3 j\ * L^jl LjJJJ J-_-J _J-C 4_aL__U JjJU__JI jJ-u Lcjj 

j^a*^\ 4j_x__>. _-_5 1^X1 t J^JL__J1 4 j < ^cjjLj (___! 4___>L>. 4j____t 1 j *>LoLc JjwCJ Vj 

_)__? ^-Ul _i* ;^J_Jlj L__jj_- ^j-o Jj___-LU l-_Jl£J1 &j_uD __J_ 4jL__J 4jU r L$jl olaM 
i^j-J^ Lr - ^* *SH- jU ^' Lr^ _£j-^ CjLwLj^o*-! j^9jJ __Jj__»1 j JL___ » L££>»1 jj _jl 1 ^ »1^ 
^j-aj jl 4-3-1 j. mJI ^jjo ^jSJ iA^ a m>,TI __JJ (-______ ^J (^j-^l 1jjJ_-__ jjt 4Jk>.*M-d 

jj-cj (.uU <jL_. Ijl La-C VIj___i ^>Iaj J-A-Jb ijLAj • JL_v _£l __JLc c^---- JS" L-$_J! 

i_£jJl J ^ ( H __J_C ^-^|j____J ^J^JUu ^J 1 i^" ^OJ . J-^J _^L_i__ _-JLc V ^jJjjLB 
^_jl ii<i Ulj 4___j Jl j__*J1 tj-A Jjua _j__ LJL>. 4_)L>.V1 ^jSk^J V . _^Ll_J1 -jiil j_u 

__j_ <j__l__J1 L-flVT Jjjlo 1 jU r t>J^ JL3 jjju-JI cLu ^jj. jl j__jl_j <j? u * \ U ^jSJ 

_-J~C t".(t n L<w-j . Ljjjj jjJL-__ pLLJ iUjU^t "i Tl Jj-J-* _L___;j _M jj-_jJ1 4 nU id 
L_-jJ_> 4_UjL_JI 4 jiajJI _»j_j___J1 ojJt JljL ___j_jlU t^tjJ j o -^>"j _M 4 inAjJl 
JjJL_l_JI _j_u _yJ 4 ml V~ t n'l I jLlLo l_JLl_5 . ^L^j-M L-jl j i nil j-JjL__J 4 j iJjk->Q 

t4_uL___)Vl ____JL__ _M (____ _^ o ImiU BjL^o -*____j_J 4_ya_>___»y I L_uLj___1 ____ 3jujl*J1 
ju_jj ij-5__Jlj 4_l__jj_>- (jru 41^1^-1 ^.Ja tSegura (2jj_»__u--) 5jj n m> j_^j j__ __1J j 

J^ < mTI ^jjC M-J__ ^jnn-y n jJI Lj^J >4-J La^Li-j . l^j>.tjj-bj 4 j i o jJL ^Ly* 
(jr* tSj-^H Cr*- 1 ^' 3jj_5c_j___. j-^j ^jlJa t (j1 i^>jM1 ^L_y5 4__l_tJ Lo -L> j"J 4J jjL>_ll 
L4J00 jA-? (j! __Jj 1jJ_u I jU f lvL>. Jj.t (iJI 41 ( a\ ( h ij ^f-j (jj (j-«j t4 ri j<a r _>!___ 
j^j-itJ £_3j_d ^^.-ii JL>tj JL__- ^-J- J7t «t *i j ^ jl 1 nTI J_>Jlj .4JL___cJ ij-^j V ^_-*_>- 4J 
JjVI ^L_U1 ___9 ^inii* 4 Un\ JllC J-4JI (_-J--t 4_uil__j ^yt iJj JL__JL_3 . 4_3Ju tfJUJL>_i 
JllC J-4-J1 JL»l__vC) jjC 4-l31_5 4_>.jJU Jl__J1 JL»-u (jt ^y» Jj i Lulj .^_*->J1 J-jJo tL_J 
(_-___Lj___J1 (J^-L-jJI ^jg t'r\j Ci j-."-J i L_jjjj l-jj1 UU 4 <tU>U ^jj- __j_- 1 ^j "i , 1 n g 
^L_j_£o_j ^jjJJJI jrtJLaL_Jl ^jjJLA tjrtj 4_a^1jU (_-.,t 1 rjj ^LJLl jljUaJ (4^jL_>JLj) 
JU_? ♦ jl JLyO^/t luI j-_9 jl diaj JjJaJ (J^* **'J l_JLj jl h r 1 _J-UJ t A 1 «11 J-^J-* jl j" ^l 
JL__JI 2_2j>3 JuJL>u ^"ijUr (jl L_jloI j ^jjSoj t-uLl_j __.1jL_u_._ll dJLA J£ jjj _j-_ 
.4jjjj-___J1 _Uj^-__JI _*_L_b ^j-ij L jSo _j! <- ( -rj 4j_jjj 
1 ^J (J5 jl jJI J-O Cij -w. ij^__J1 (_^j__*lj- ___3 JuJL__ ( ii U t *f o JLju JLj_J1 (_-_-) 
L__JL_-jJl tjlJ- I JJ .ttjjw^l (J--J-J pL_J SjlLclj J JJ-tl LiO^ L^J JL--- ^ ,^-__>1j J-w-U 

^Ut __uL_£ L-*____j j^L-L-aJJ j mi f j___LjJ1 j^___J1 jjjL__j (__JLc _-J-__<3 ^_JL_J1 

.4JL__VI U_JL__j Jljp V ,l>Vl 


j.9__-Jl9 j9-uulxII 

J ir ciU.lJlj ilsJi YO ^L-jj^/lj LjJa 1Y* JUttil ^j^ujjJI ^ <n>,Tl JjL jJb 
jjjJj" LoJ_9 ^ YO (^JJ ^^a-aJb * LsJL_- H • 4j^Io ^Lijl 4j}Lj jJLj 4_9l ,»l SjlcLSJI 
4_u_S .*LJI 4 <j j„l ■> ij (j^tn V r a jljL>. J mTI |^lj-^v jrj-i J i ^ <i j ♦^^LJI 

(jjSLi Ij-^jj , jryajLS jL n o > j t. i^l *j-J>JI «LLs ^j£. 4_u___ieJU JjJo^l *j->JI 
t j_>JI I JLu i-«-i>» : jn^-L>^Q ^ 1 c. aJlc j^_uL Lo l_3j <^t jl3 jl«_JI (jl Lt-otj 
^L*j3 #m ;>j <ur j_S J^lo^l * j-^>JI d)>^ La J ir 4 Ur 4 o Stl j t i^Vl 

. <jrya Ju3 ^LojjL 

JL_J1 3jLC.L_> i j U iii 0 T tjr^ 4J_>j n « 3 jLj (jJLlA ^jt ^ JL-jlj LiJj 

^jL£ \lxjb (j£Ll " U ^ « LcJLS YO 4-C.Lajjl La < j; t LcjJs ^ YO j UjJ ^ V 
4_joj^LII uJ I ^j I >___-__■ i^JL-^-jJlj n " Tl 4_joj1 n 1, Lj j jj i V> 

j ^ ill ^L- j5 lU.Ij ij.j i<Jl > *U . nJI IIla ^jJLl-oj c-jLiC Luj c_iL_-L-.>U 

CjL-u l uj^ t- 1 1 nLuo j j r 4jjl_>o c__±_-u_JIj 4_ j j \ 1 1 ^j^a 4_jJLc 4-_>-jJ ^ lr. 

4 t U ^ rt< j Lu *L_JI <jj^ 3-iLj ^yJI J) J) «Ji.iU L>J I jJ j . 4_Jl_Ul JLi.Jl 

.< hi* tr\\\ j-g-Jt ^LS J-« u_*l^->ijVt £ya 



4.i_j^* ^j-*» ujj-ii L) jAj^jj^I Jum : A _ A JiL_uJ I 


4j_a 3_1 <i" , nV< Oj_>- j-jlj-> i.n 4_i__ J ,,«11 1 JL^J ^^jLJkJI __jl_>Ji Lol 

4jIjuJ1 .Ua,,.j ^LlJI 4__e «. >t < uiUi *UL- ijr>> V_"l j_*_JI ^i^ 3jL$*j 

t4_l£ JL_uJI JjU; 4jj "lmi. c 4_j___jf ____. UoJLB W _ \ X ^L-Ujl <j_4 Ljj-a-C 
_U _ Jl-ju . ,1 M.tl 4-a_--_ j-* < ;) <.«,iJti ^Ui 4__L_» JuJL_u u \c. Jl__.1 ,,„j IjlAj 
jJ_»L_Lo I * j "1 d (__^jl_>Jl l_uL>JI ^jja JU_JI J__-_l (__JI (--,■£ -,.m.U cUI i_jL__Ij 
4-1<i->L) Ai <JI J-4JLJ 4»ojj__JI ->Jl$JJ . ji JL5_J-M 4_Lj_u>- (Jj-i-t jJol_L<Jj 4_j_i___t 
J>L>. 4___flL_JI aLll 1 4.1 uii^ ^-Ul 4__L_JI -J-j-Uj i4___jL_JI 0_j_JJ __>j___-<__ 
j lrv j_4 ij_xj__ L_i__seJ LeLd t ,t 1 11 II ^LojjI __— > i Lo JL_*_ Y 0 4-i.l 1 ut ___jL___-i 

j_>>U1 Lal . j^lll iSj-^-A j)L_>oL L __ ! -jL_>J1 c_-jL>JI ___> oL-i_L_,Vl j-j_4J_ 
tj ,.„T1 {jjh (__1>.1jJI cj-^cJJ 3 jLl L^-al jJr 7u .il ^u_j (jl__a 3jLfc_>Ji 3jLu__*j 

(j-CJ-/! <__3j__Jl 4 fl "v. JU_J1 J___jj . 3j_li_> 4jj__*_>. J_--L 4_l£> cL_Ji J «i^" < <ij 
Jjj- 1 -JuljJI (jL__w__JI -L-4 4_>.j_J ^_4_t__-.j 4 , ,1 <i\ £-A ^jin"! < m a * Jjj__ jtjL-cJ 
ji JL->J1 1 Jut> 4_x_A_-bi ^j___j . JL__JJ _><uVi l__j£J1 C_L___u V <j^J-5CJ 4__x__JI 
3_l__i j-^*J ^J 4j! __!! t4 t n g\ .\ tnTt __*>Li*j iSjuijJl -LjJll Jjj-J-oj <j_sL>JI 

. Jj__> I ^cjA-L-l J~__ 4_j I , \ n"( * jj LjJ_- 4jLu 
.(__!iL->JVI J-^-Jl _-Jj OjJU_JI *.L_j 4_d_j ^-Jl j l__ _*! LL-sj __£_ ij^l _jju 
:^__A jjJl_uJI j-xs 4. j , ,iL_,1 J^ij-1 4jjAj L_fSj__j ^jl ^(jr-y <J-^ J.' 'Lj-ic. jcj^ 
(j-4-X_-U . <(3j U , f U JJ JU-uJij)) <(4j Jl_ulJ1 JJ jL_uJi ))J ((4_^l__JI>) 4_U_L>J1 _jJL_u 
4_4JJL__li jj »TI ^ C,.u.) (__-!! JJJ__JI Qja u <i htlj 4_j-_JUlJI JjVI £j_Ji 
4 ii j "1 v (^ ^yjlJill ^jjJIj .Jc_L_ l_^jjj_j ->L_li >lnit ^jL_j _--j-^ i ( j_J___ujJI J 

^JJJ_-_3_Ji Jl_-_i ^j_U__GJI J- Jj-Jj C.<-i_Sj__ Ci-1> t Jj^Ll JjJUU j_- 3jL_L J_«Vl 

4-_j____ujJi 4__4jL__J>L ( *j__J (__-]! (j-Jb 4 jl^LirJl 4__u_Lj>JI J__j (j_J 4^jL___*Ji 
(___ (j-jLjjJI J-uJI JLa i4\j4jjL_JI 4jJL__Ji jj, \ < ,ilT 4_-J_i £ jLjj JL->.jjj . 1 Ut t>y\\ 

(jjj-j-- 1 ! L/u-jjJi j_4 I j j rX Jjj? j-^-i c_JL_Ti ^5-JI Lal . L_jjj__5 uj j i t 1 ^jj^A__>. 
(____ *-UI lUt L^jI j 3j___u_Jl (JU.S-T. cm> 4 ^jjj (^r-- 1 L_5*LL_J ju_uu V 3 

(j___i (j^J-Bj 4j jj t_?J-3 ^J-OJJ . c 1 1- 1 1 1 l__iIj>- (__JI 4jjjpa 4_i___t c-tljl i u d JjL 
jLjj_-I (jl -c_j-_3_jj I I_~Aj , l , ,iTl t__iij_>. (_-lr 3 JuL-uJI 4 j 3 '°i V I ^j-aJI 4^jL_-_oj 
CjIjU-Lo (jl___c_JI 4_i_3 jj-JJ (j5 jJI jLSUl (___ jj_L (jl c_oc_j j-J__l_ii JLuJt £_J-^ 

. 4_LaT C-uTj 


->9_v-uuJlc| j9juul=JI 


___-_- Kebar «j-±_-'» J-Lc j___ <_-u ^j^LJJ j-^ c l_JL_J1 /jjJ-JI 4_jU^i ____ 

4-___> 4_U_-i _-_i-- _--U J_3j . j Ijjl < U mj ____< « ^<__} )) L-J jJj>- ^LjLA J uiC 4 < m <j J_t_) 

_j i j (J5JJI J_____« _M 4__u___J ___i 3La__3 jjj '^J^ * -_uj_dj V __-j_>J1 JfC nij djJJ-* 
j__t>JI £jj j-4 jj V mti . 4_cL__j1 j_4 I j j *W j^-i_CI 2l_vjJlj J)j <if _5jJL>-t ^-Jl 
^L-d-Jjl j-i-u «_j'ij « mL__J L_> j_Jt___ l-^^Cmi ~ L_JLl_h j-~-J f-J j-"*J * j-_j_j*J 1 
4__<j___J1 JL-Lc «UjLj L_«JL_S. AO t 4 jl.r»-M 4_JLtJ LLsL Jljj V ^jjl * JL__-JI 
^--^.jLiJI __<LL>J1 . ^ J__5 ) 1 , 0 j ^ 0 jtj 4_4__J1 ^lo fo ^jIj-jjj * LaJL-S \ A * 
_£j_s__x> dLjol ___?) djLcL_JI j-<* u_)j__J L I ^ J Ijl Jwtjl j_i_3_Juj 'igJJ <ir ,1 < nlt 
<i Utl j_« 4_LjL- CjL-i <i*Vj ___L>JjJt ___jL_>JI ^ti-..» a 1 • L.-g < j j tj-_^_JI 

_-liJjJ1 c-JUJI 4— <i-__ jl 4_L___~^Lo j_>_<tjj . jlj-_>J1 ____ 4__L4__t__i, I l_j1 <*it/>illj 

4j1 — g_) ^"i _, L j j <_____. ^j-_-J l_LL_>J1 I j___ jl _p3lj____al jt->*jJ L-4-~i i4 j < ii Ij 

4__J_-L_j JL-u-T J_4-»J _f 4ji 4_>.j j __JI I Jl>* L-u__j <■ Lu jj-i JL___ j-uJtJj . 4_cL_ujl 

j-4 £j-JI 1 JL-^J JjL £Oj <U ^-JL__| J_i_4JJ LjV\}7l <l Jl_l_j 4____J__L_>JI __-_*> J-gJ- 1 

4jlj_>.f *LJ «-W __J_ J MlU _-__VjL>J1 L_-JL_>JI t l_i_*j1 J U^) « j_LiJ . JlJ, \ I II II 

p _-fL Lt-J JL_>J ! *t I U t rt t, 1 ___3 __6jj___4 j & La j j£Lj 4______j JluJIj t LoJl. ^ T0 

. « c-j LiJ I jJ____JI t * . ~\ j U i rtll jL_-Jt» 

4j| ^jJI 4__5__l->VL t.V i.iJt IjL-b ^ ^Lo "itt>VI l_jJ_j>J (Jj->.t L_--lj-->. L_JL___b 
cr ___l (_g^_j ->JI j_ja_-->JI ^tj_>.f ^Urtj . _>jU rrttl jjJ m tt L__^_jt_4 ^-ij-AJ ^JL___ 1 
JlaJ L__-iwCJ i , V < n II I flj4 ___Lij L_jlj-5t_-» J-<uJ ( Jj_LX-_Jl j-«JLl ^L-- __-3j J t ntt ^--JL*- 
„1 Mitl dljj . l_j _________ (jj I L_JL_a-j t4Juo #j->- (_£l ~f ' ( j V 1^.l.<.ii o * i ■ - 

c 1 i i._\J _jVj______o _;L^L>Jlj iJojLo ^_J_ 4-C j_J_> jl I 5jL_*_>Jt 3jL____i ^jii a j 1 . r 

4j_x_-u1jj ^js-i* ) ^ja 1 ^ i^^j 4jj__oj-iaj *4 rtl**i -V-c ^ __%_>. Li J*\ <.**Jt 4 1jL__l<.<i a Jj-T _y» 

iSaruj <<-;j j? -__)> 4j t-s.lt 4__JJL ^jL-tTi .U.U _L_Mil u * . njj .^L ^-^---l oj J ^L_^L1I 

4_<5___->lj .(_5jtj__7fc-L(-> L_jL_U Lr,ni Jjj-3___ull _)<iKTt J_4 ^imj JljJ Vj 

jJ-> l-JL-bj iJ-J-Laj JlLuoj (_>jj- J->^Lo __J1 ___L_X__JJ LljL-4 _yJ_Jl J«__>_J t ^ < <"n AJI 

jl-_ j^. 4JLLI ^ >ULi w-Li J-L-uj /jl_-_U ^Jlill jU^JLI 
oLi ^^yi ^JLJI ___i L^Ijl-W-___iIj jjjL_-Jt ^LAjI l_j1jjI__J L____j_c__jj 
4__J___>JI 4__uLl_)ll oL_J_L_J1 j L_uJL__uVl .____/ J£^ Jx_i LujJ 0 U,<.jJ1 j^j___J1 

JjJl__J 4_<_J_____JI oLutL-u- 1 ! jl . JjJL-t-JI JU JjJI t !_-__) Cu^ <Xj l_jJ__1 __aJ1 


jLudULuUI SjLaaJI £m ViqII9 pgiaJI 


i L_>J_^_Uj __L__jL__ _*t _} _J_! J--«J __«-J_-_J 4 J i-JJ—~ JL_w_ ^pj, tj t Lj)JJ J-Jp 

_,__ Lu t-r n V l£j im a _Jf 4___.t ** II CJjLitjl __-_J1 _j1 j___*JIj 

__*Li____J l_^L_jLi i nU 4__j_*_a lg» j *y j 4 tV, i^-jl-U _L-lV_JU Jl-_1__j1 __U_ 

_£jJl LjJJ _j)J 111 JJ_C L-ci ♦ 4-C j*. M_a 4_aSLJjj JL-j-A l_S^j___ JjJU_J1 ^LJ-jl 

_^L_3 ^j—a Ij__SL*j _^ <t,l rnll _>! £-1j__,L ^-4-i,uj 4_jL_ j4_JI ju LgLoj 

_, njrt Jl— ~» J^l Jj-IJ jj— 1 l ( 11 . _JJjJ L_u _jI ^laJI^ _jJU_Jt |H ui jL^j-M 
j j -o. t 1 m . U _AL___ji __jJl _jJl__J1 ,j_-i JljJLaJIj «<*jU rrtU J^J <-JI ^tjj_* _-*jj-_-~ 

aJJb^ . ^£lj-"JLl _- <»tn tl __LJJ t *} I _j1jJ__J ^_L>U _jL1 _j_4_____Ju L-L-\ l i nl ____ 

_jL_>j__ jl j____I _$_L_j ^-jjIUU (jl__* Ijj Ljo 4JL__ ____ 4 j i ,._-_» I 4 o 11. J_L__3 

4__L__U jjL__>3 L_>jL-__L JjJu-Jl _y3 _jj-<_l«_-U J--( . 1>j--tj * _-<aUlL CjI j „_*! 

UL^-.- <-jJ1 _j_L>J1 : d LJLl j-i-j __Vtj u^ljJ-JI J.i^-.l 4_,j^U1 4_a_m 

^-jjoI _ ! _ Juu J_j_jj i_)LL_uj^_>. ___- J^iijjj J__u j _^L_l^j _ i _ Jjj ju_ : Ja mij 

. 4_J_*j__ JU-J i _)-jjjj3 ___ 
_jL L*lc i( jrt_U-_-U _^ JljI __lc i JL> L_jljL>u *_M d JL_> _ya _^1 JbJoo Jj j_7c < _j 
f*>l — __«V1 j>$i_ J-__ j-_4J»_jJ j--___4 _w0 J£ _-J- > 7< 1 ■! 1 <ij J^JL__JI (iLu 4—_u^L«-a 
4_iSLJjjJu4l1 <__Ju^J1 _iL_j _)l _X_Cj_lt _ya aJ-ua t J_ -'l ^^ic ^Lc _-3Vl 4jjA_j 

_jL_ujl__y- _jL-Jj___J1 fl jw- O.U i() L_JJ 0 k ^_^jA__j! _y3 (jl <Jli.iiU __Jj C_l___tt JL_ 
Jit-4 4___>l_>- 4_t_Lu j1j-« |_ 1 Jl-*_L_w 1 Jj i^l_gJ_M >_<-j < uLU L__wL_j__i j t 5, \j -w 4— ul, mi )l 

v ___j <__t ^__>5 ^__o__JI _j LjI ^j J L_>oj i < i . _y^ j ->Jt _L_lV_JL 1 5 _>_>! ___> j_J I 

___■ 3j_4 Jo- 1 _jj_^J_* L^ji ^ J_jl_j__ i4_uLI1 4__L!_JI a t^jU t ^U JJj, V nJtj *_-4UH 

.4_l™*>L__1 _jL_Iju1 L^ji j; j-~ c____ _£_j L^j___>^ *. »^>j 1 jJa ^^^jYLu--*! ^JLJt 



uo 


_jl_ 4 j i ■■ \ \$\\ j <_>Ll«Jlj l___ ^j y .\ i* . 4 ^ptJ 
5i_jij>JU . jU _tjL~l^ ^^Jl __"i j i rt." \ 4\JL__Jl 
<L_v^ jj L_L-Lja UoLojjI La_4 j)i *tU 1 ~ 1 ^ < g >i 
3-jJL_u Ijl_ . I o ^"Lj^SLo ^w___> J^LL_jJI 
_j_L__ __ll «.Lll J_o^j ^J-lt 4..j,uij^ ^JI jru1 j )__J( 

3>— ^ a _ 4_LC.Li__Jlfl 4_ul j ita.lt _jl^l_Jl _ w-jjj^-J^ 
j*j__ C-jL-T* • _jLI ^__>- ___ £>^_ae__- a *Utl j_a_>j__*o 
_ ^gjJ < ■> 1 - LLj_v! a J-jeJ) « .i j L$_1*j j-ul ^^-jJl 
4__I__i _j ______ Lx__jI . jn_t_3 ^j-JlJ I ^L£ 4_o J_>J 

i^^-i-I _ji jin"i ^_» <)U"i _-!_- o V — _JL ^ jl J_->al 3 ^jJI 
: ___> .v_)L__L]l I ju_> j_4 ^>j_>l J^__j3 ___• o_>J^c 

_j ft , t ■ J la ■ _) " ^ ■ ■ J I Jo___JI _— - gLjU ?L3y _jV I 

J_____J1 ___ 4— >.! ,„Uj .^LJ-JI J_____Jt ^ss 
Jj____Jt I j__ ___ _^^_*j __-}_-_ L_i VI . >-i-L*JI 

. _j 1. ; 1 iVi T I <?JL4 I _v___J 
c_j_ ji_*jl) K Wiuloiiel J_^ jja .__■ _>_J-Li 

4____j VW ^^SL^Jt _-j 3,,,, ,„11 4_5%L_JI (>_>l _JJ 
CjL__wI;_ ___3 I fl <i f.a .4Lq_5___JI 4_ j __ J j r JL-i^J I 

»1 


<Lu>LLuUI SjL__aJI »m ^'ipllg pglnJI 


j&i <_$ jl>*m i Sj-jlu j_>.j__jj L4-JI J-u_j_ __iJi ^Ljji cixj\£ 5 l , ^ a a ^ , 0 ^ 

_j_*.jj (__jJ___i __ll 1 4— Jj.rt a C < j-l— > ___ i s \ JX_JU 1 Uj r nj 1 lJ_1_> jt jJUj 

i-__j__- jrUJ (j_<i j-l^Ij _5_--_) ___Lc 4_~L*J1 JL4--- _t _n_J 4 jUjljj 4__j___ 

_£_LkJ1j (j_oL_Jl jh 1 <^ t il t ___ j j J * . « .fl j-*Jj *(Jp>^i i>* 5j» 3" , <i-aj 4_jj__ 

4__lL_J1 j___JJI 4 fl -w j jya 4 j a^L__yi 4l__^ JU4JI ^_)jLo l_jL__JM ljL_> ^yA j .*T. r 
i4-u__iLj 1 ntlj 4-LC.i «Ti^yj ^j-J-jJJ (_ < tl J->J Lal <i**n*il _jU« i j 1 (jj J j_-i (4__j___J|) 
_J T ^ * -^J-^ Sr-^ JH?-'' -> J-- __Jj ^Uyi (______>!_ (j__4-U ^ 1 r j_-> jL_" jjj 

(j_3j__ Jujj i _ mi**M ;*(<(! _y_Jl 4 <i V <M1 4 J^jtjj, \ j fl!1 JL_<i_c_l 4i__a|j Cj^L- 

3jjjvjit 4_*____1 __J__ J_>U_>Ji jL_~ Ujj _>_>_ * J^j-Jjj 4j JL_ _£jJ1 J_>LujVi 

. (JJjJJ 4jj_>j_-i Luljljj _vlsj-- (j^jJi JM- 3 JUJL>- 4____j1 *L__1 _>-a j__>Lj 
jj 1 « 1 1 jLJ (_-,*}L__yi j-___aJI (-J_ 4_j_LJjjJLi_4Jt f«__jJl 4___lj_ J_l_ i^Llstj 
C_j_>. i(j-oL_pJl 4 U < nljj (jJjJt : _5j-U 4__ll__-a jjJo »_ij1 __iJj_«j __JJ tn 1 (i jJl 
jj_u 1 fl* o 4__lL__ j£>j > 3 L'l_ j! j _ '/ 1 3jjLa__4 i_>lsj_1 j_-> 3j-_j_j__> j_L__ _£ j 1 n" 
____ 3j_Ju £__l__j < 1 ,f j « ,0 _^ jJL^-_—o j ^<ti ^La (*-L_ Lc J <C j . j__r*. t j___j 4__)L_t__o 
JlJ^jJj ^Ul _____ ^L_jV1 ijjst-ij *_>ojVl jJ__- ^Ul j ^ ♦ J > t j__>-lj__>J1 

_Jj_>JLl __J1 4_U_J JjJLjJ JLiljJt ^Ul cJlJj r^JJ L_JJj JUUJ 1A1 t^^X\ L^-ojljjJl 

Jj__v (_$jJi j-_ 1 t ^ j_L>5 4jL_4____l_5 Jj_l_>j jl_i _5__ll JjJJI j-^J ^L__j _jl ^(^.jUI 

^L-L-JJ Jj-3 *---Jj3 t(J-3-_j->JL _>jJJ 4 1 .UiLLo (J_3 J_-_3__>J 1 4_>.J _-J-C J_l___4 (J-3jt 

,_jtj___jt __J- _-JL«Jl ju-Jl 

i( jljJtJl Jj _ (11 __J_ ^L__jLj i jl <_T ^ JLV( ( uJ t Jlj-J Vj i«^C-jljJl (JjJt» jLSj 
4jL_L__J -L_jjJ_Ji ^JL_> ^JL>" 1 n" i^-Lu^ 1 (j-a 1 r\ **(j L_<j__j ,_Jj__-| (j_>Lo| (_---j 
^UI JL__jjL l_Ujj i j_<wJi J-loJs J^-i- 4_<J_LLLc 4__jj V\\ 4_LC.ljjJI Jj loLhII 
4_L__u j_j_Lxjj . J-o__J 1 J 1 JLj__ 1 _--C. Cj Ls j__j___-j JSJLuJ 3j.j t \r> J j 1 JL>. j-j-C 
jLj miJI (j_a -ijl>Ii ^ULs .^uljJl _J^Ji ^L-aJj 1 j 7f j L_>-Jj-<u ^LjII 4 U.~- a 
_^j __l ji_ ___ ^Jj i J)l JuaJ __ljJ_5 ___ £jjJ (4 j > ,» j^ j 3l___ jf J-4JJI) _j i .t jJjJl 
4__cJ__j I J.<. «** 3jljj__c l_j*_*L_>- ___J » Jj___>J1 __Jj J___J (__L_- l_i_v___j t j____u_f 

jl _____ iGravity flow 4L_uJL>JLi __J_al V<11 J^j-Lli J^jjJo _>__ LlK _u_ _^jJi 
__J_>1 j Mitl ^L_Jjl Jj_j__ (j_o (Jplj-c (__i_- L_ J * > _ lU _>L_LL 1 j__j __ _ i ^ jl__JL__uj 

. I*u_. ______> _M jt 4-.Lt.j-iUtl 


LjJ— ui ___ jK i A £_JjL ___ L~ JLj> "i ui ,.a jL_ Jua__ _->l iti <^IL (JJjJI Lol 

j_j_>._ t I j-Sjll Ijl-j ._>_j_jJIj__ Jj__ La L_uj_xsl ___j t jry_Jlj jlL^JIj jgUMilgj 
• _ ju_vj J___ 1 4 U ^ j_, j__L_l__ ^J 4_jJL__Jt _ _u~ jl ~u_ojj 4__ _* ^ ^ <t _;jJL-i jj 

_1jLcL _j, <>> rn t4^ul ^ll J^LiJJ -L__JL__*_lii a 4j_jjJ_3 CjI j t-w/M.L (_£jJIj 
u. <-mi,,?_j 1ju-j_- I Jl^>- ( ^ ( I t-wj 1 ju_j * J-J1 jJ____L-i 4\_vj_JlL_ pl.iUi^a 4 L mj Lu. 

_y-4> (j_-j_M ______ I jl 4_ijj_I_J1 __JL_ j-C JjJLj c_JL___ _>-uJ j>_-l t£_uVl CjLj" l<_>_ 

jt * ji tn a -M ~L_ua ^j <t ^r**<j m£jJ1 ^JJJ . j_4-_->_U jl 4_uLJJ JL_l_vjJI ijjjJt jJU__u-o 

.-1)J_>.J jl 4.JT 1 M.^'1 __j1j_l_JI jl J_uL__J1 j1 jLV1 -Lj_ ^i JL______L 

n i m» Jl__j i4j Jj _M 4 k ' "1j; Li?jJI j-L-_u j__ m£jJ1 4_<J_j1 j__ j_j1jJI £j_*J1j 
J_.L_u_'t jL__j tj^Jij l_jjL__ J„ i , j-C __u JL_*JI _>_>j_-*__, _-_ 4_JI 3jL-___VI 
3j _______ 1j, \ j mi ^jj jl ij_-_tj ^jL-i-J M---*- 4-JJ-4 Juir "li hJ j--J-Mj L, 1 ^ ' ^JH^ 

j!jLjII J___ ^LjJI jjJJI 0-* '^jjj^L _^jJ1 ^L-jJ __lc 3j__jj_-a 4_i_c1jj 
_____ j-*-JI ___ (jjJI _L*_Lcl jA_>- ^j . L_ujJ_j j^LuJJ Jj-M jjJJI 4j1ju _---_- 

j__lC 3j__l_Lu_JI ( JjJL___J1) j__>l j_>J1 j_« !___*_? T tj-U J_Lu _M jL_S iJ-J-J-^ Ju-I^ JL-u 
j^jju__l j! L_Cj_u_J 4___J_U1 -LjJLI l £j_*_4 j-*- 3 - 1 JjJ->u l__ Jl^j jlj Jljo jtj 
iJ_>L-j^1 j_^1 j_se-J V J L_jjLa JL_o ^L__u -J_^L (<J ^-o^Ll-^I ^JLaJI ^j-J *f-Ll J£" 
^JI Lul jmiI _yi i4_L^!^__o^1 jl jJLJI ^ ,_£jJ1 4 C-oL_ ^j tf\ a 1j_c L*_u_j 

.^jljjt ^jJI ^Uaj jj^L-ul ^-ic ^UmijJI L_J 

jy jLtj-Jl^ jLsjjJt ^-Ll 4jjujJ _*l 3jjj»^Jl 4 u"i (_£jJ1 J_Lm J m^jI___4 j_i Ll^ 
JL_vfj .^^L-^l je-l_Jl Juu tj jljjl JL_3 lJ-L. Mj J_Lm.;J1 1j__ j|__ t ji_ujjjt 
_ j_t> ^j--JUj t Lj-_-_--u I ^JI Sjjj_> CjL_c1jj Iji_-Jl jri J L.-LI jl IjLA __Lc 4JjVl 

lJLLa jLi. Ulu ,4_cj1 jJI 4j1 iL.JL j_-J3 ^ i j<.m,11 ^M^gj jjVl Jlo ( _j_cijjJ1 

__jI_5 . ^jJI 4U1M1I5J 4i.L_w 4_lL_ 4lu VI ^Jb V 4JjL___a l-_L'l.-_V Jj_v1 CjLcljj 
JLuJj .4_uJ_vJt ^ujLu-u^I 4jJJ1 ___ __jjjJ! J_oVl Cjlj CjLiSJl JUJLC j^ Jji-1 __uj 
Jj^I j_a (JjjJJ Cj1j_L_j lj^JU_j j^ 41 1 11 U J J M.t -___L_> /Jjl < 11H J_____JI ^-3 1 _.jU LjjIj 
. j-c>j____kJ1 4jvj m-Lc 4j__uj_4^ 4_l_-l_Ls ^l_J__j_o ___ 3_LjJl>. 4_J_jj cL__ )1 

4jjjJ1 jj____L__j jjjj-a^l jL__ |_V^ ^ j_Lc ^___ Lol j . i<j jj u.iU *^ L^juLc 

l_J_L_j1 j (Jj_LLI1 jj j 1 iiLuJI oi-a- * ^Lc __-J ij"i-^J j_a ^jk-J-Ji 4_uj-*Jt 

_^j3__>Jt 4 t m» ___ ^jL__L_ __ic 1 jLVqL>. j^jj—o^l j_J t jIj .* s ^Jj 4__w__L-J1 


J__>J j_6 I _L_>j .4LJ_>jJ_< j-4 (<jjj-_v LjII *L___>Jl) ^__jlj__at ^__>. '"-j (4;Jj___jj_1 

.4_^L____)/1 <j-=j-1 4__lj)J Syrianisalion l5oj--J1 j->L__Jt JUol j ...rt"j ___J! J«lj_JI 
_ya *tj^->i L?- 4_i_Lj_jj_Lj-$JI _-kjj___Jlj ^Lll 4 t . j >U <ji ^ J-^SLj j->J JaLc lJL___j 
_3 M,a Ju 4 Uj "kII Bj-uSJI 4_— I jJI _ __Uj_iJI ^-J- 3_ij_fc.jJ.I l_9jj___J1 ljJJ-> 4jJ__ Lj_t___ol 

j_9 ^j^-uJl £-j-*-JI j>j_o lV»J -l>>-=-' L&i^r* tj^* - 

_yj Jj-I j-^JI cr^j-*^ h- 0 ^ _>-- i _!_____<? 2jjIj_JI i^ljjJt __]__ (j__j-9 

jjjlc Lj__jj__i ^L«_i. j-j-JI ^jLL-j! <jL_> i JL_- ^r-c-j . _!>L_u*iJ -___.L_JI <jj-_JI 

___ -_-£.}L-> jo-C-1 4_i_y--JI l_*JL___I JjjjU" Ij-ljt ^cj JyJj (Sj-^u-JI jL^j^l _yj JjA- 

^-lll _>£_-_ I __i_j . I j_>- j-_-lj JjL__j __lc LJJ-U-4 j^-JI _>a (jjjJI (jL£ <- '.*>■ tL^L±__l 
^Jiu c-oL-C i<j-__j_-j Gandia 4jjlL>. a *l * _}]_>L_« J!l~ i4_j_}L_> <jLp_j jl_^_ -'l L_ojjj 
Elche _>_J1 __L*-<u_5e-4 __J_ L«i .4jjj___J1 ^jU-JI _____ £j___jj 4___-_J-« 1_^jjIjIj ^jJl 
j_iL-___c c-jL_ e_x_v i Lj^JL_>- _jL_vIjJLi ■ -Jl Alicanle r.i^lj Novelda l_J_.jjj 

JjJj-U _>_! Luajt _$jJI ^Lj-A £JJJ-* ^jj (jl5i * IjLgji 1_4_js J---*! ^uLj _j_L__ _f I dLtil 
4jjj _ I ___ 3jj__>jJLI __LL_ _>__ 4 _.l" Ae_/> doLii 4jj!_)M CjI i.nj-JJI jl _l (4 ji_-l 
4 ^U il IjJl^ju 4jj_j_ljVI 2jjj_>J! 4_ll_ 1 j JeJjJJ _)jj-> J U jl t "1 utl La.l jr j . 4jj-g_Jl 

. l_Oj__j 4_J___> _l I^jJU—J (j^]___a__™ 4jja^___j_ I (JjJI 
LajjI-j 5jjj C i t.Li Jl__9 4_i_5j___It 4\J_^L>Jl __j_olj! _y_5 (JjJI ^J-J _-Jl 4 i i uilLjj 
_>_J i^jj-__L_Jl sLoli-JI Cn(i*i (jl JL_u (ji__ix-J j < m r _J _L_-Jt j j-iiLtJ! (jUj-_JI (jLI 
^-l^- 0< „IU.t .la-pJL! _yi ___L_u J_w>-J^ _y_lvL__yi ^JL-JI 4_i_i _L__1 _;jJI ___9jJ! __J_ 
J-r 1 1» Ci jr- (4 oU)-l _»JL-b ^-A? ^j-c JL__lj J)lj__J! t U i nj _-__ j_^J_- J ■ , ..jtl Lj__uI 
___3 CjIj.j j _j __JI 4__L_o _*-_) i_j!j__Ilj 4_L>.Js _yi j£> _Jj__jJL 4 j mj^j __ Vj_>o ^cJjLjJI 
.3j_i___jJI __Jj-_ __JLt__j 4___!jJ1 4__*-t__Jl CjIj jtt Jl a l_j1 tiiuiall 4-_____ja 

(_JjJJ L_j|j-__ 4jl J <_3J cL___j_ Ij-J-J-i Lat <l"At _)J_ij___jL__Jl L-JjUl __Jjl iL-Oj^-t-J 

4__>JL___o 4_L>. 3j__jJL___J1 jjj mJIj j->.Ij— >J1 _____ 4___aL_*JL1j (l-ojj_-_____J1j 

_p_jJUJ jtjJU J-L--I J^ I.J1 _LL__J_)1 < t\ i iL-J-_> L.JU- I Ju_> jl_^ JL_)J . Jl 0 t*l i ii^L! 

CjIj-Jlj _>__ j_L__i j 4 LlJj__j V\ ^-L_JI ___3 l__>J_>-i CjJ_>. 1 3 j j U - -■ l_jLL___o__1 ^jjj^JJI 
p _ \ ) JSLjJ! J__ojj ,Cjlt tln miII 4_*-L__JL J-L_ jljLUlj tjjj-^JI ^j-"** ^--t 2j-l__? 
4_a-l i ii a __ <iUt 11 Cjl irtn i njl i"iUf JL_J .__J____jjJI jj_l___J1 __ii jtj-tJl 4_^lj__,JJjl_ 
i j__5 4_J1 o mi 11 L^jjL^j JllC iL__bj_C jA-j-aj ji iii o ^j _ j]_> J_ys _-_uLqj jJl_u 


^yS ii-3j£JI 3l_L_.cJ cjL-__L* t_$jJI (jj^jjjJ! JM->. ^ ^rtn mU <_--3 Cjlj___tl 

j^j jL_j . Ijj_-j j^j 0 o . h"i MjjJJ l£j-i£ 3__9 jVn^ __-)-_" ^--Jl 4_>J1j t_-JL>Jl '*lj_-cja 
j o H £jL_J1 (j^-__J1 CjLLj_-_-}__ Jx_l _-JL>JI alj-*-* Sr*J--- ^ v J> yl ' " n 4l>0 
(j^-LLjJua ^-j-oLU __j_ L-uL_j ti-AjSJIj .U ...tj <jVI ("r rt" -^-l) J___ulj 4jjJL-a 3l_.L-t*j 

C>» <jJj-$-Jl }L-> £j-i*-JJ .jJ_-_ <j_- ^ ohttl Cjl t M im U _yJj j J t£ 

_£j-3--4 L>j_LJ '^J-jJI LoJb L-JuLo t^jljLsuj <± i.j>> t.4 Ijl^ JLjoL 4jj-- <JJ-9 Cj_*_______JJ 

JjJo _-J-£ " w _, ^ Vl 4_L>0» "•* _dl_uT _)L_J a(L_ij__JI <U .".w ^__iiL _-3j-JU L__L_* 
j-4-JI <__-_: 1 4_____j <___->. j_-_-t _ya lf.JU ^ ^U.tl __| t n m i (i plt 4_Jl <\ miII 4__L>JI 

CjIj__u I $ m i Lm£» <Uj_l_-jj« 4j_*___J1 3j_jju__JI CjIj-i jt..JI _ya 4____L_u Cj JLcL-i '4-)jj3 

_--La 4_ijJ1 4_>j _____ l__jju Vj .3j irntlj jl Juu _jru ___-}_4 J__>. JJ>J _y-C ^jlcua 

(jl jJLiJ (jSJj (_-JL>Jl <>lj-J5__4 Cjlj__J1 J_5Cjl _-j-/JJ ij*JLilVl -lj_3E_iS __J1 4__»0 J~>-ljJ 
* J nif j_oL_JI (J^--JI _--->■ ^ Y * * ^yJI^J- _)j0 L_U __JL> I j-rJjJU Ij-UU 



JljjJI -Wuj4 atVia ^ ^jJI A5Li__/ : ^ . H J5L_-Jt 


<Lu>lLufUI 6 jLoaJl £■» ViqII9 jo^IaJI 


Julj ^ i.nj^jJI jljL__oVI l_JJu>-j ijrt_^ ___•_____ 1 j__ (JjJI ^Usu jj Cjj^ 
C«Lof ^HJl _--_> 5_jj3lj-C^jjiaJI _-_.jji_J1 C_uL£a. . ^_V"\Y ^_1_C ^ jljJu _ j f" 

■ U,,.j ^ jj-JJ1 __J1 J_l__ jljistjl liJLla jl_. tSj-w i^L-uLijJI <_£jjt ^LLau 

j1j_>_Jjl _>__-£ ___uL-5j t 4j_>-._ __JI Cjlj-aJI _ys Sj-ljS Cj1jJ_3 <"r n mi ^j (j^oj tjjl j-*J1 
a__ji_i ^o-__-__J ^j 3j_j_j_____ 4_9 1 hi^h Cu^io J<i ntl 4__>0 j~o £j_i_3 _--J1 *^_vl__*JI 
^j-juoIj^/I _£jJ _--l__ajjJI jLj___J1 __-_ i Luj__j Jj_o 4_jL<u jl jJu J____-<! j-£_J1 __JI 
^__jL l_3j-*j 3Ll__Jl _ya (JjJjJI tj__>Jl jL_>j . 4JoO j_gj j_vo _9j___JI __JI 4_4_flljJI 

JL^_C ___i £>j__U>. ^CJ 3L__J1 _j-0 )-j-_>Jl ljU_ jl t .~M i« 4jJj-i-_J mm (jL-fc-o) 3Ll_->) 

^j-o jljj— gJJI 3 Li_e ____ _j_j_-t__-j__5 VLoj ^jl^ tll Ij-^j »4j^-u___-L___Ji uJ^il»! 
_£jJ 4_joj}_J1 <>LJ,1 j-jja^_J 1 jlr l-tjjuaj jj) j » uLjjJI jj_i__ jJ_$JL1 ^LsIj t_3j miH 

__jL__i (J 0 i*in j 1 jj-^Jj I __Jj__. j-o 4 o ^ o CjI j___ -^j___jj . I Jl_ >- 3j_j_L_b 4_>-l 1 u o 
Lo-_> i ji Jl*j __J1 0 mi (j-_jl 4_vLl__4 4-cljj ___. 1 o _ frl_jja Ju__uj * « jhu » j « ( j__Jl_-)> 

„ L^jI j 4-ujJLI Lljj_>. _£ jJtj 
<_, » 11) (JjJJ 4_oi-___9_j _-____*u 4____>l_>. 4___j__u _§lj_*JI __jj_o- __J_ *____>jJ1 jL_i 
ij-Cj ^cli- i_li1j__Jlj 4_i_>0 ^LJ. (J^____jJl 4Jj 3 1 nj i__i^_*JI ______ jju>Jlj JlU 

cjI jJ__ ^Lt-j J______j Jj___>JI __JI oL±l\ *Ja jj __j_^T ^lj___JL__1 __J1 4__vL__ l_]L___ 

jj__>Jlj jJLl 4__j__*j 4_Cj__jJLt *LJ.1 oj ''itj <*_-_> jJI 1j_^J 1, iii t t s\ V ^ <i i^.-t 
jJLl 4_ij--_j L^L__u ^_j __)1^J__J1 j-i^__u tjLSj .(JjJI (j-slj-C^/ ^l jjJI _____ 4_i__l£ 

_yi__ 4_>-jJUJJ j In^ _^l (jlil __!____ _>_o ^oJ . jj_>Jl *L_j! l___j-____JI jjLjjj ijj_>J1j 

4___l__L«3 j-jl_jljj . j_ct_JI _uj_--J 4_^__jJu ^ULl __J_ 4_»l_u« ^lvL-4l _ija->-j _y» ^o-C- jJl 
j_J_jj <ti_ ■> t _J_j_x_JI jj ^ ni J jL_v (Jlj— *J1 J__4-_ J j_c _^__-j___JJ1 _____ 2j______JI 

jL__5jl __1_C. JL-cl 1.1I V>L__ Jj-i-jJI J ___*_-__! cllL-cljj (j-4 4_i_L_4Jl CjL_>.1 mll 

(. rt i <rn l_jIjJ__JI £>Lj_4 J_lxjj Jl g-t-JI ___3 1j_j_L_i jLl *J1 j__J___u L<a I-i > a-IjLjLjJJI 

,4^_yjll __J} 4_ijL_J1 
3j______J1 4JjJl_4 (jnj „ uiG (j-c t^jj-Jij (^A^ Y __j) (_5jj^L_J1 ^jjll LJJ _Jjj 

jl£ LaJ-uC, . _u j_J_J I j _$jJI *L_4J 4_uJ_l1 4_> j-t._! LcLu l_j_JlJ__1 ___JI __jL1j_>.V(j 

jL__5-l ^w*\TA ^_L__ _y_i (_j1j-*Jl _-Jl 0 <~n j_-q.li.aU ^-J >J I J_-L_ jljj-C Lh> ^ J ^ r 

Ljj_____c L_jJ-vfl j^SJJ __jL___>J1 jjj j-ojC 4 njl-yjl j-o jjl iVttl JL*j 2j 1 ^ 1 1 1 *j\a-« 

_y_) CuL-_~ J-iij , JLl_4? 3j_____C __J1 J-5tJ L_JJ_*J1 lL_-__j UJj-C *Jjj L--U L__ J i_»JjJ->J 


._^____ii j_o 

_>jl_-> J!>L>- . ^jj^N ..i.tJt pj*^"-» Ju^Jl ^J--J LaJllc L^Jjj-Sejj 1 _^j < V<*n J^ oij 
_y-J1 -_jV^I_>J, l j_a ^CjJLj c, i j ^t l ■ U l_)j_--J I ^L-yj J-S-J ^cjj 3j_____J| 
JL4__. ____. j j *tt ^u_j-U j_~i __l j_L__ j "_,t C_J JL» L4.I , V 7Tt ij 

^-Lc Juu _-__- L__j__a__w J-*£__-c_u ^cj j-Ti 1 "jjjJI j__-L_---Jl j-a Ll jt V} t <_j L1__>J I 
jJLstJj ' J S * j fl « i(_ruL_L_Jl _rL_L__s (JJJL-I -* Ul , ,.tl j jj ^_>i V I _-JjJ LoJUC * 
J-C— >-J iVj_)V1 j_4J i^j-i- _Mj : -tjuu _)_« j <i 1 ntt (J_<__>iJJ (J ^j___.l _-J1 <1 m i T I 
3_J__i _Jj* j__u 1 j ■ "^*« 4_jJlUj , j-_ii_>Jl __J1 (J __j-__JI l_ijJ_>J1 j-stJ 4 <j-»-"U _>_u_J1 

♦ __1 J--JI j-a 1 JL> j J _J-C J_-L>. fU _-_0 JUU^ . (j\jLl--JI (jG-4-3 4_________4 (Jj-**! 

jl _r_>J - ■■ A I jj jSLj ^cJ ^4— _J i(j-^L__a__>JI ^1—« — J 3jL_c <_;j_.j*LjJI LJ jSju 

fr Vjj-> jt jjl-jjj i^jJLt j_-4____>JLl j! (j__j__>JI j-« -.)__-_.? t_jj--c (Jj ._rj 1 (i r< $ a 

3j_-______J1 __4_*u_____ I j . ___-3lj___JL 4___*L>J1 ^j___>JI _>--~J _rJj-?e-<. 1ju__^L>jJI 

jlj-_*JI _,-_ 4-UjL-A fufctj 4__c 1 jjU ij--jj__-l 1 j-£j-~ ^_j4__J.I j-aL-JI jj_--Jl ___ 

jj_$__u -4-a_jj tj j >.! __Jv___ L-$jl _ya ^£jJ( _J"" J? . ^u_L*__J1j Jjj <T' 1 1 j 3jL_t_iil 
^-JaljJL^Jl l__u_o^ JL_3 . J^Lj_<JJ j_-_-jL_JI _3j-iJI Sj_-_j-A C_JJo L^Jl VI oIjuu 

. j-j_-jji __cijjjt L^jwLui^ 4_jjji 4 u^ii *ui_x_ji -jKj Miit _^j-__i____yi 

t ^M___ J VI ^JL-JI 3j_.iL. ^.Ja ^_JL_-_ r l ^_->! j_4 Ijl>.1j ji_b jl_l_s jL__ul j__- 

_U-5*U ^J-Ji L-_JJL_>J1 ^l ^uV1 <-jJ_Wl 0 _ * < -JljUt ol__"j 

, 1 ^-JL >. 0 < nj _)L_4 Loj 4_JL>J1 _)____j_i__l j-a *;1j__>.l (J-<a-_Tu (^m 1 4_x_____j 

^ pUttl jl_4__*1 j-4 J JLC 4 rt U f LL JL>JJ . 4 J**M J^J-ljJI ^UdijJI L-j-uLj L-Uj-3 

jj m J1 J-*- _J **' "'"il t ^ I J1 t y ___ j_l_j ^jJI j_4J Jju-i 

<-jj-j_J1 j_7_j 4_JaJ3 JU JUljj JJ-~Ji JLl_>. j____j _$ jJl 3lj_A J-^JJ • Ijlj 5j j 

J-t-U _5 jJI L_J_-C^jCi j_^J J i f I j ' ^ t \ 1 J_J_> t 4-ALj_4 J__J-l___JJ VI 0 Mt t *lU»M 

__J9 4_AL-ys Jl_L_jj ' J iVL*--- ^j Lj-C l-j! m i ij j i jj-tJI (JLj_>. ___9 I 1 ^> J I 

__J_C <3ij-A £»JL_C u Q "< 1 j _£ jJl Luj-_u 4-______J (j-OjjJI (U >. JUC tjJ-JI ^lj-__-__» 

d jL_b J^L_i-l__i ^cjj _)L_Cj . j-_l_- VI _ys 3j_*_Jt 4__^_>. __]] Ljj^-_o *>L_l-<i V * JUU 

jj____«Ji _jLt (_£jJI _>_->1j_i. c V ^_«tj JjLUj (_;___ _)L_J j-_>- (j-d L_Aj_-i_ij jL^j-^i 
J< mij ^jJI Amu Darya jjj-j >■ j-^j j_>a j-J-JL JUJ1 __jI£ L_a_-_-v t u U ,njJ1 

. jL-_lj_>J 4-Jl^oJI JjJLskJI 


4-$J__jI L-d-tojJ ^jLaJjja _>* l j j i*S IjJLA l_»jjJI _)j_^ljJL>JI . ^ ^ jjj 
Jl o r S/Lj 4jj_j_jk]Lj 4 m <iU l__.Lju_>jV| ->-JUb Ju>.| cr^*fj • _)L___jIj_J_. ^ya MjjJl 
j___jLJI <jj--JI 4jL^J _-_)_• ^j-ioii i n U l. m*s JL-ii- . L_j_i:j-~) j^j _-_Lc. 4_jSLJjj J-j^JI 

jj->- 3LL-_-cj 4J__jG ^yjs ->LI L__j__>Ij («^juj^JLI j 4 > » l_j l__-j_>3 1 j q ' u_a (^j^LJLl 
-_jjJ_*JI ^-Jl -_a_il < fc 'j-~~ jl) LJjJI jj-* £»L_*oL (^jJLu-JI jt) LLJI 

4 t t ni V. *Jj_-wL 4-_«j__jJLl 4 j r 1 ( i n 11 j__>.|j__»J| ^y» |*L__j 3j__j__>-_ f 1 jjja 

ijjaljll jLaii ^LL-J! I j__> jL_j . j jj »"> ^yj j^-JI lO-^ cr-^ <-----Ls__*lJ 

-»o ^J-n-tjj i^Lc (j-__L_Lo jl _-flj mi J-c* jJ I j m ^jj-jljo jj-«1 _>-* 

4 "lUlm _)l JL__JJ t 3-.JL_-fr A 4 rf> ^ rt f <tt J_J *Jj>j L_3 VT Sj nt f 4jj— /sj 
jj_4 4_uJw_a ^-Jlj jl ^-ic^l jJjJLl _>« J-l-ilj l_£j— Lt-_L__- 4jLj_-wM--u3J 

V * * L3jjJ-j 4__wl j__w _)L__j--b 4L»L_JI Sj__JI tfj_- r . Ju *j . v ; _-_J__-JI 
cr-*-* i j-^-l j->J I ^j-ajJJ ^jj>UI c____i*J_j _)_»lj__ J£ jujj- -a_u _)L_j ,(j_>lj__ 

^Lt-j <>n L_Uj_b . *LU (__-_ «Jjjj J_J_ £-4-£_j 4.,<l , r, __1_Jlj jj— Jl __L_jI 
<-jjj__La (JJ-— 1 *l_ujJ _)l_> <_.t-t>> i_)L__w-j_JI ^Lajjl Jj_-fc____uJ L-uljrt a (j£jJl 4^ i 
(j-LJI g . " } J J J^J j-Lc (jr- J J » «* . (j^J_^i jl Juo-oj (j____3t 

CjLjl->- I") ( ii L-JJ ni *( U (j_fLj_-J (j-_jJJlj (- « i n.ll ^1_C _-3 (J-r < iU i «1 MJ tL-lJjJ 

j ^ i 1 1 ^L-4 j_*_>o C-jL-T _--<JLajJi Jj^a __jjj_>- J_-tj j_t_j__ 4__l t tL.4 __Lc.J 
L^_t-_- 1 j_jJ_ j 4JjJlU 4j J 1 1 1 cliljj-- ^_jjf 4J-c Jj-ojj ^Jt_-uo _^jjl j _>_> j_v ___ 
t^__s*o __LIjj ^jjjJ—» (j_- (j_5»j_*JI ___ ^LJll ^LojjI ^ j h m ^cjj »ii>jl i imIU 

i n jtrt oLJLl gjjJJ Jj-Unitl rt*tj i_)L___j__ll l___j ___ j j i ^ _)L>j-^_-i ^Lojj 
tjjuj La __ic. * -_jj _?t L_ilj_l_JI (jyj fjji i_)L-fcLU j_4_ (jL-j *4 n hiU JLc. I j-aJJ 

JjL_>- IjL-C L-ll "lijj iL-jl__.J_4 j_^j -»Ll-« (Jr-G _-, l l i j JjJl ^j->JI J-Q-5tJ jJI JJ- 

^j i 4_-ajLJI l-jjIj nll jj m > j-^ JLjJLjJI 4 Ac (*J-31 i 4Jj JlU _y->.lj__-_> 

4_fcL-4 LjL_Lj £ji i W\ _)l ^l _)Lj_>JI J--oljJj »lj >■ i^ttl Jj4__ __JI 4_u_j jjJtj 

.L-ll » fl M I dU 

_ 4__pj_* yuG » j-jji) jlje--' ' J -~ lt-- '-s^Ay * "*^J' o'jv-* lt^ l$j-" f---- _t— ™ l^-; uL-" (*) 

jl JJjJI I j-* -''^> ■ - ^Jjj CjlSj i iiijJU *j__ 4jj_»JLI >_,-vL-3 ijjjji _J_, - u < nj 511 Jjib l<t >3 
3jL*___>JI ^JjLj t jJj-j _u jjJJ-JI JL— _v _ l _4---.a . J : *->-lj) * L^jj ^jj i_-n_>. __-l_- ____lj_'l ^lj->- ^>J jL__4 

.[(->j_Ul] .(UY1 S^aLSJI. ^jjlJI ji__Jt jb, J^l t >4 : wM__yi 


*ft>j*{, Jgj ViqII 



j j <i *i JJ t<jj \y j_£_J 4 < ^> <i VI t, I Cj1jIj_L~*_M (_r-C 4_>Jj jj_ ^jjl ^J>. ^cjJ-}1 

___> Matthew Arnold «jdjjjT j-jjL»» 4 n i^j ^LuIa^LJ 4jjLv cj! o m.a 3jl*j 

^yllJ **( i nj (_--J1 «^«___ujj <,j|j ^ i ii» 4j, V j i^^i 3^j_*-> _M lj trn n j mi r 4_uL <i,**ill 
4<i> 1 a (^---J i «4v«L__>L_JI» ___) 4_J_*jL_ 4_<a^o 4jjL>- (j_iL_ut (j-Le 4jLj£o 1 jj^ 

.(^j^LjII j . tfu L*J I ^jj—aJ! ___> ^jl^t II ^-t-ujl.ill j___L__JI ____jjj____! 5jj • «**. 
L^j? VI ((^j_tL>uyi jjlAJI _;__ JLo__Vl («__t jJ jjjt 3ju_Ltfa*a <jt ^ ^__jJLj 

4 U j I dljjjo L_.l_J__s1 _jtn»*t L$j1 <±u ~- t |_jjlj_*J 4 j nj *i-- 3jj___> J-?c< M 1 V 
J-LIJI jJ-ul) 4_^L__JI <___ CjtjL) LHjJI 3__Jjj (jt jJbIjJIj .4JLvl_9 ^jl 

<j_0 ^J i__Jj <j__ 5Lu___ . J^JJI ( i l^t <1 (j_4 Ljj__J ^JlA T * * 4-3 1 I U 4 (___£. (Y— \ 
Ij-Sj-A j-jjlj_>- O-jLii _L___ i(_|)^L_-yi ____. j>^_*__>j_4 j| j^J__!jj Ui <j_iL_!1 
tjj JL<i_a_-4 ^jJ__*JI _-j__>LjJ1 JLj-a! (jjJJ_ *iU yLJjJl (j_a I jJuC. Cm ~i >lj i^i-JJ 
aK ~- (jl_i> (jt C-_5j (jJ-j (^jJl (_-jL__JI J______J1 jJajI) (j^ojjlj -*»J1 ^____j j 4 

4_J1 jl___. __j|j ^M_aiVL p_*jL$_. Jjt _-_> (jjJljj V _ ^jjlji- cjL-Li _ ^-J_iVI 


__)_ SjutjJI 4-__j-__jll ___>.__-_> i^J^LJLl j___L-Jl <_-JL_Jl ljjJ-JI _^<-jjlj_>Jl 
(jO * 0 • Juu Cj) _--JJ j Jt J '(j-^ >^ J"^ ^ J--"- 1 ') <( fj>-tJI ^-ljI a» i^-j Ittl 
____ ___<->L_J pJLc ^l^rt 4_jJj t ^J__}U 4_^j__lJ! 4_u^l_-L*JI _jL_. L7 3 jjj _£ jjl 

. ^Ur .ijj) Jjj-aJI 

4_cl i irii <— Jj |<j 1 miIj i4__lj__Jlj t__> j t **\\ ^jjlj— >. J j _i_r> L-*_-4 ^__bl CuLS 
t_j U n!l 4___ I j j 1 ^ j j <a mj t4_>j <ri ~kJI 4_»JL» L^_— oj ! __jL_> Ctjt > t-_ L>j i n (U 
Ljjj..__> JL>Jt 4_t_tj_L-J ^jJI tjl^J *4_j__»LLlj (jLu_JI _____! j_4 _LLu4 jCLcjj 

<j_4 2_\ L-uit jjjjLt-o! 1 <j ' 4 Jf> iJ-^-Jt __-JL_> (j_o £j j t c_jIj-lS L__jC.J-.-JJ t4___ljj_J 

♦ ^uljJI uSjJI j-U__. _oL_JI LS ijukfc\ 

j__jL*JI OJ-— tl ^--3 j-jj I j_>- 4j__jL->J 1 jUjkV*i I, <i ( f j (Y _ ^ ) J_L__Jt ~-_-djJ 

^LL-JJIj i_£j__Jt _jLi-~j *_$_* Sjuju-JI jj-U ^L-u jLSLa^L _>_o ^Jj *^__vl_di 

o Ju4> _ya j j "<-CJI JuJL_>o <,r* <oj < JL_- LiJ? (j-i^i ' (J?jJI CjIj__9 4_£.luiJ JaL-JI 
j! 3L__ __JJ 4^L__yL i4-,w._.njJI _)JlU >In_'^ £-l_^JJ J_L-_JI jL_ 1 jJj .oLL-JI 

(Ji_4 < 4j-_uj_jJ! 4_uLU m^jL>JLI _y» j u«1 ^--Ut 5jjj_iL1I 4_uLLI olj_L__JI _y> l^L__ 

-»L-_ ___>-_> _y—Jl J ^<JJ^*^>- J-^-J 4_i__j-__J| 4__j__]l 4-__j rt*f U (_$jl j_5fc__L>> -»Lj__ 
__S _^___J i -4JL_ jjj}-J I ^i>>j_CJ Ld J__ j miT L_l 1 Qf iL_Jjlj__J 4-J_>}L>3 
<j_<» ^J-OJJJ . _ji-_> 4_uJ__- <_-__>■ LgJ 4J__j_>J.I __-t__>ljVI *-J-*-> (_$Jj_xI Jl <j mi|| tfL>_l 
Ljjj— _u JLi-of 4JL__ 4__>1 i <i « (jr -2 ' LiQ ((—Jt jj» SL__ j (jnl 4_UjJ_]| 4__Ll__JI 

4-<_.i_»L_JI L_uL>-jj>. _-j— - 4_>.^L<JL1 4-_>JL_o 3Li__ _--aj iCjL_> 4Jjjl_4 __JL_-i___i 
^L___J r^^l ^.ia (jjJI j-L__u < 1 1 U 1 j j)l 1 j t j j U jLf> jlUj . ^jj 1 j->J 4__ujJ_II 

. ^j-^lLl_JIj Sj-jjSJI 4_Jjjpt_J| J>jJU_JI ^j-4 JuJoJi 

j_i_L_i_'I >. Loju_, ijjLJLI Jj-2 ^uljJI jij-_JI _ya 3j_j_-.Vt ju__L«JI ____ 

j-_5tJ i 1 1 i <~t \ 4jLj ^j_3__j_>- j-^-i -Ju-oj i4_UjJLJI Lj-_T 4uL-_-.j____ j 

6-^ 4 Jb^ cr^l Ol&Sj-*-? cj-° cij^' Jj-*-> ------ er- 4 ^Ah^ 'OdSS* 

i4ju_i_>JI J__-lj_>Jl (___» 1 V i > -j-qj i Jj->3_4 Jlj_> V (j_jjJ- _-Ji ^JJL-JI i?lj---_>o 
i jj_JS__j___u j_^j J___4 * L-JL-D- ^nrtj 4jf (j-o ^oi. jj| ^-Jlc 

^UJI LiO^JLI op» 'i_piLJU j-JiLJI (jj^JI l__jjiJI jJL>JI l_3Lu_>jV 

(jl *-/J i ^ln n ijJI jj__a__Jl Jjljl ^ 4__iju-J dlj__ae_A (, Ac _*l <____ jj_> jj_ct_j_>» j-^-J 
LjTjJj-i ^lj->- JJ-^ -^»JJ *cJtii>- J- 5 ^ cr 1 ! Ci-ij-l ^^--Jl ^l J^- J--0 ^---uJL__II 


l___L____| <J3*^ J+> U* IJ^> i^l _, m», *ntl j inr JUU jLajJI _po l__-__uj 
_r_--Jj-4 4-fljl tll dJLA L_-i___L__1 JL_j i^JJL_J1 dlj-at-A _--_ _j__Jl_JI 4-u_j Sj_« 
t_J! (J-^J UJ J > (J^ cr^ ct--^ --L-* LH^J '(j.^- 0 -*- 4 _rt_j__jjL_' 

l_JL_JI ijj--aJI JjIj! _yo I^ju j_*__Vl j, \ X ( »yi ^Lf ^jlSJI _>1j_^e_a ___ _>jj)_- 
I jlc, L*^ i^j^LJU j-xi_c (j-ujl mTI ^jj-oJi *-Lg_u1 c_jjib ____>. i_p}LJLI j---- 

. _j1j___JI J5_>. ^j-4 JljJ j^tj t-u__3 Jljj V C-j_T (-ill 4j_Ll4 ^j-* Ij-u-u- 
(_»>*- Jj-*-» M^' 

4_ujl™ J^_o-l ___> lj_.j_i Lojilc \ YY * ^-Lc <___ JjjlU (jl Oj^ J> 

4_ujlU IjJ_j_c|j jj, v 1 ntl 1 ^j mi^ tj # m>I 4__-___j->- SjJL L_j1 1 r\ ~w jlaj ^1_>.jj1 
— -jj — uau <_j1 im"iIj i 1 flK J*>L_JI dL-j-11 <"<U rj i4_|j-_9j Qj______l_>. j—£J ^L- jxj 

4_LL__j <jl_£ ^jJI ^_)j__]l (jjj_>Jt1 >L_uJ (j-j^-JI (_jj--*JI aL>u_1 _-__ ^L__-l_J1 

L$J 4_j_c-_>I _ 3j \ -r\ Jj-~->a J_J J-*J Jtj-_-fj '_>~J>* J-^J LrH UJ-^-^ .>-- 

0LJLI t__*____i 4__L__" 4_ajjJ_JI _jL_jL_11 j-cj . j_uS__.VI ^Li <___* _)!__" Lcii^ 

__j| ^j^LJLt j-___ (j-jL-JI jj-aJI _)-« _-J-xJI i htn*A\ JM_>- ^jU 3j_o_i oLi 

i J1 jl j-J*J _-Jl _JJ_*-J__J _)J_*lJ_*- (_£j4- -l_LA j-« lj->- 4±J_3 __lL_4_' Jj-uoj _-Jl 

* 4_uLj -j_4 _— _?cj j __ _; JJI 
^-JL-e^l ^__>l (j_« 1 jljwI j (4\xjjl__J1 LLjlJl_j-_>) j ir ^ al _jL_C tL_-__j? 
j_aj i^jJI u \c 1 j ^ ^ < Ijl 4% c 1 ,\ o 1 t"i ___JI i L __^^L___VI ^JLjJI ___e 4_j___ j 
6-* (J?JLh? O^J ' u j^ J> _?>-j crjJ 4j_iiljJI 4______>J1 _____♦ lj_'l J o m i j 

Ju£i j o > < » LjjjJljo 4 j 1r j__ij _;jJ1 (^j^l jL_A_-ljj) J t 1 Jl j_^:L_^_^h4- 

* ( rt < /\ I J (J-J-* _-__Jj_4 3l_L___4J j_4J _J jJl j4_Jlj i_;jLifcJJ 

^JJ^-JLI j-cuLJI <jj n\\ LAjLbjjl -;j! jL_i____J1 4_____a CjjI t "1 r nl j 

4 tn <i"( _4 __J LJ I _)j__JI __ii __JJ_»j i (jH_u I jJ*-* 1 _n-Ji L_o L_uJ 1 plj_4_1 ^£->. Cc^l 

UJ---J1 ( -r 1 >-*Jl OJ-_--^J--*^?- ' (J-^L-Ij *l~^-lj^J L^-_uj_— _i_i_J L.4 JL_>- ^yJI 

.4__JL_-i _)J_ _)-o —j___>jJ 1 ^jl-^. ^LuJlj L^_3_-__>j1 -J--- __3 

, _)L_L _j_i J__^L__J __3j-_JI jl JLLa*_*1j (_5*_/Lc JL_>. __)_>a J_i____J1 j_^j £_i_-j 

3 j j 1 *S 4jj_B JlLc. JLl9j 0 1 n Jjj- 4_jl__IjJ1 _____♦ ljVl _;j CjI j___ ^Ut <. I mimj 

*_jIj_l_JI _ru <j-Aj ♦ JL-9j_a___ ___ij__- 4__JL_ ^__u1j__ Jlaj _-_- «jL-u-jj» _, a < n" 

_L«->J *t 0 t n" 4__wjJL) _J_JJ it < jLL__ (__! L__b ^J L_T 1 _L__)j-_q___ __JJ v_jL___LJ __jJI 


SgoULwUI 5 jlnasJI 5hi%'iqM9 109I-JI 


c^O: L*_ i Juja j fl < n JL_C J-£-Jt J-JLC _g^Jfc-W J r u> JL-WJJ (j_-J tL_Jjlj__JI 
_-JI j fl j 1 1 J-"aj l.<j.JLt t *4 rthV a ^y-wljj 4j At "1 4JjJlII J <i . m 1 SjuJlC l-J t j < 3 

. 3jj_>_U tjjlitj 

_£j_-*_~- _>L>ol _-_} JuJ3jj(i-J-U (jx ^Lps ^ 0 * JUU _-_C Sj J < i l A 4 IjJ^ _£jLitj C~jL£ 
j_Lj jJLuaJl j-$JJ ^ < «i £j---JI j^ 2>j j, ts> q 4-9l iii fl > \ t J4--U £-_uj <j_4_JI 
jj-j____JIj (J^j— 3J1 <j-« JjJUlJI 4_ujJll l)j- > " ^ 1 -^^ ♦ -->Lfc_->JV! __il 1 V hij__. 

LjU JLajjeJj *dL>ol J_*> ___i Lc*-_uj-_- j i «r (^yJ-il 4« < urr a ma jJuj _-~JI (jj| JL>Jlj 

JjL>. SjbJjtll 4jI j i^j jl__j-_J! j_$j j_cj . Jjjo 4jLo _;__£ Jbjj 5jjI j « j j j3-_-» 
L£JJJJ ^--111 jJ-Llj _£j-_Jlj CjI jJloJI J-> Jflj->- tjjl j "*» **» -L-J ♦ j j 11 JJ---JI 1 JlA 
. Jl*___JI j-$j L^JJU _--JI 4j-uijJjJI _£jJI LjK h» SjLcI j_H Ji*»"" "J j_CJ tj^-JI 

jj 7i i nj ^jl_3 <<j -Ls ^ j g ii a l£jJI d Lx-A ^yjt^i"! jl-cIjJs Jj->*j j*j(jii « (jj 

al t 4_/sLc 3jj trt i * lj-_- tL-^Loj £j_j__>jJ,I (j-wjJ JL-aJ . (^. _§ Y* * * L_i) (^-jljj o >» 
*_>jjjjt 4 ol^iW 3jl_l*JJ 4 j < 1 1 eJJb 4__1--LLo £j£L«j Vj <3jJLJe_o jJal j_4^ l_jIj_-_oJ 

^jj j-jjjjJ! <j\ j-_> jLc^yi J-ljl-o _-__- 4Jj_5 ^j-C^j Ls J£j . l_jL___I! Ijla jU_>J ^--s 

.4 1 <t"i*r >a Jj^J-Jt ^JL^J LL_-.1j t^L__Jl jl G-J-jJl jl 4 i mi <ll 
j ' ^ {jA 4_>>mt > ULI 4_uj__> urtt ^_4J (j-_) 4 u n <ll <,, i i <L-V. ^-JJJ-J! ^LL-J 
^Jj Jjj i ii a j£> ^_j__ljj t4_j_c_»lj ta ___'_M L_iljL>.jJI J, 1 c ^_J1 4jjL*It 3L__aJt jl 
,(j__jVl gj->.tr< tnj jl 4-5v.ll 4J La ^L_t_>. j_>a 4 i t u\ Ti-a oljLs-jJI 2__t____- 
^yJJ 4-_fcL>Jl jjj fjA j-jjj__JI 4JI JL-C (3-L*J 4jI _-__ ^Ll__iJI (jLA -J__L-4 _^_4Sljj 

.L__Jj_u_U OL__oi) jLCt_U_j| jl (j~4jJt _>"L_i 

i4_ojJj La J_> J->_J £jlj-U 3j_3jj 3jij-vj-a <?Lit C-jl_v I jl L- 4JL_ _--3j 

_jriJ 4 j t /ajJ t 3j "< <i II jl jjjj tSjjjJl ^Ltau ( ^j-__u 4_jL__ j?l j 11 jJLu L-«J__C,J 
4JL>JI -»j__ ^y&j .^LUI dLJLI 4j_c>£C i____^l_u jf OL- UK 4 : t'iU CliljjjJt 

Uj *(j__jVl (j-«L^j l-»j___1cJJ ^-Ij-o^I (j-<L__tl Vt f^_J1 *LluLS j-«Vt «, JU*;j ^ 
tdjutj dL-txu L^jLcljj L_ajA3t (j_v_4J V _>_-tjVI (j-o 4 Mt ja -__-L-__-_ j^jlj JSLI (jL_C 
Jjjs 4-jju 4_v_sjf L^JLhJ ^t u t/~i~t7T\ g-jjj-lll 4JIj_c (3 J J Ju_>-jJ! J jj-'-"I 1 oP 3 


,1j_>J JL__VL (Jrt""- ij 4jL_. i(j-\__ja C-Jaj Ju-La-*M £jjj_Jl (jjJ*J LaJu£j 
Ju Jlxj CjIjjI (_£J__-.j C< \ V" i ol JL_>j j ^txti ^ljy j^-ntl (j_A (j_LJj i^^-JI (jja 
J____. t-JLJI ^-J- j_i*-L_ -luL__j *j ^ aVl 4_jJLajJI l_jIj_1___1 __JI 4 i ... itL l_j-3j]| 
£_____> jj , «jL___>.jJ_,>) ^ i.iLj l___j__«_jj i(____L__JI L^_pL> (_-_-> 4jjLj-C 4--t **i 3 L^j J-L_> 
jJLoJI dJub (j_3jJu I «J-f J « L$Jj ___j_li-J.I (j__>j>U jjL*__4 ^jj-J*. jl 4£j*J jj-S 
(j_>j"_/1 <jja 4 tUntl dJlrJ aLl^jII SL___JI jJJuj <" f (>> tf*tl JLi. SjjJLU SjJLl jj->-* 
^1_L_*__u__l J-*-I- JL__J .£\jljJLl 4 *W< < nj ^jJI _-JLJI (JjJI JL_-j-A (j_JfcJ L>' (jr^! 
4_i_-olj-ILa __)L_>-1 iii a J t *i" (j_>LaV ^jJI ->Lj_-j ^ mv (j_«j JuJ-~r **J j --£-_*. jJ__JI 

djub J>Ol J-_ (_£jj__>J1 ^jl^J . Lj-OJjJBI JLq-*jjJ ^jljjj ^JjJJUJ Jl O mi (jr\J (_-_ljJ_>Vl 

(3j-i.ii L*_> t 4Jl___L__ (j_-L--1 

. ^_jL_lJI J_u___-Jl ____& 

J_^J (^JiC, J V **l l 11 U C-JJ 1 1 nVl J__ £_jjjJ L_J L__*__Li} (JJj-Io (j-C- T "Jl (jL-T 

4_ (jL_i Jj_a 4 *i-Vt~t g_jj Jf> ^jl J_3j_>- (jjl Lj j Vj . JLjJLI Jji 1 n (_-_-C iL-jL__j-e> 
,U__? oli -_jj___j L#j 4 j 1 im V 4_jl__jL_- 4 U 1 nljj _oj, V 111 a Oj j t < ^ i ^j-J-J 3L___ 
4jj1 1 11 " a l_j! j (______ £-j1j_o J_T J_____3_jj . Lbj j t j (jl JL_*- V (j^aJ *_* 4 rt V 4 

jja J-Sjj Sj-Sjil jLjj-I___ t4j j_m 3Ll__J| (____} (iLLI (j__ ju 4 1 1 11 *r t 1 \ n j j t 

^L-ojjI (__JL__. ->L_JLl j_<5 4___-x-djJI (j______x_->J I to t< "< tl (jl (j__»jj___JLl _v»j .SjjJJI 

^jSUj (__U_JL-i . (j*_/l Uj_5o La j-_-5tj (_-___. *(j-uLj_-_ll 4i_*_-__u (^jJI dLtll c-ij Mi?^ 
<-«-..n--. ^jlj-^ J_T (_____. ^____JLI £-!j->Jl j-jJl-uJ (jnjrttl ^Lijj^l I juk (j_a djL-tVI 

^-J V*f nij i j_jL_l__JI JjLi-jj j mi( I m rij j--bj i Jj_J1 (j^il j rt a (jL-ij . -_LLcJ l— a 
.f-L__ Jf> (jlULiill 4-»___l i_)j1UU ^!>>JI jljL-La JuJLatll 
(jj <il \ ut,l Jj miJ i4_4JjL_UI jj inttl jJua j_j-_va ___- Jj-JI ^j-u^L-La _1«-Q_\ -rZu a\ 
(j_uL__i__JLl j__> t1jj__*-j-A Jlj-J *-/ ^ jJlj i L_tj-^-_c_1 JjlJ i(j__^L_JLl djufc (jja 1 J Jl-C 
4 iXjjJI djjj_>. (__1_- j*A*\Y/A*A*t (j-jaLc (____! ______ L_>JI J-^_--r a d*tL-j ^-_l mJjJI 

(jja JjjJI (j>ol j n a jj-xl-j . 3j___>J1 4_j4_3 (_-l_- (JjI-U _-J1 I jl u < nl —JJjj idj__iL_JL 
4_>l . m<w 4jj__t-___ »j rt"-. (_-__ ^uL__ (j^iljn J_a-t_j JTjJ-ja Jjj-L- (j o"i <\ -.j.ojT 
Jrt 1 11 -*l frj-_>Jlj . ^L-tJI J n mi -M __JI JL--4J ^c-L-- j-ja Luj ,7u j_jj j-j-o *A , Y * 

4juj VI l-_j1j_>J1 Lal i4_>jJuo 4_)j-a_-<-_> (jljJ->» jj J_Lu_JI ^1jJ____ul 3j____>JI (jja 

l__j Jua JL_L__ (^J Jj-oJ 3lUi-t 1 J-* t-_j|j_st__ L--. U -.1 1 11 j 4 4jujJLI dj-___*JJ Li*J1 


&uaILimU1 5 jL__%JI tiut\\q\\$ (O^laJI 


t JL_ .4_C.L_- J^.mi.i 4_4JL5^ 4_~r n IgJ 4_ol u i "U 5, t <*, f Vl ^jjo _t-- J*^JhJ 
<___ JjJLjJI _>-J i<LJoj-_Jl 3jLa_*JI jj-a Lj__uL_ui Lj->- J t '"-*-J _■ j 1 1 1 £j_JI 

_>«_U _^L_J1 _>*j£ _j_J . jjjia 4j^I!u ^-L-^-Jt £_j_>JI _y& j-j_sl J-uJi ^LIU 
ipuM 0 i , * 0 _-JI>>- _;t * --lj- ^ ^ _-Ji Sj__L_]lj ^LJl _ru L^ LWjjla Jjjktl 

4jujI __]t Lgla j£> p ' - * 'j 4JLa LiiJl j-L___? 3j_-_~Jlj i4 m t <->j-- J-ji__- 4____il j_s 
4__^^_-_*_4 J__-_J I4-L0 4-jujt J£ * 1 A -n _>jj miTJ ^~*jjU « Luj__oJ » _>jj < uf j 

_£J-Jt (j_5j_jJt _y_jO 4 Ml t"t t\ A Jj I^L-jJl 0jL_fc . ^--uljJI J-jJhJ| ^yojL-W _____ 

:4_*jjl__I 4 j «>L-_.yt gji___.»-ll _>_- K. A. C. Creswell Jj___uj-£' 4 1, » m 
(A Short account of early Muslim architecture, Harmondworth, 1958, 292-6) 
Jj _M» : _yyi ■<>» j>a ___ j-u-? 4j l_Jl>. _j_*jJI _)L Jj-Jt <j^\ Jj-a^jj-» l____ jl_j 
__]! ^AoY j W<\A _--«L__ _ru JjJ-Jt _& <_■.. ^ t j m. f ^i-jJl ^ljjJI JuU- 
I j_T) j.M..f jjL__JI j j-m-c- _>-_L_Jt _yy_lj jJI JL___i jlLc _---_!! j i^__Y Y , 0 
SjlcL- __JLc _j_*jJI j_o jj .« j__i_lJl3 _)j_ _yo _ry_ljjJI Jjl_ J_-j 4 (J__ _M <ya 

__J j , * ■ i__jjJL> _*J__J 4 j-Lc ) , W L^-_L_jjIj L_Jj_<q Ij_L_j_U_- AY 1 n ia 
tdj J-l_3 _j__i_Jl Jji- _)L_* .^__i YY 4__a-_u_9 j~_-a ^ , 0 djJ__- j j-5__>. 
4__vjjj-_vc 4_xj_»ji ^-Lc _r>-jJi J-*->- y^Ji * L__ljj \ ^ *L_iLaL_jJI aJJb ^Lol__u 
_>-L__dl Jj-u-jj ^jj . 4L-— i 4 -i.j „i.m jjlajl 4_-jjLj 4_4j__JL4j 4-i ^IjJLj 
. ^__3j__JI __JL>Jt _-- 1^.*-L^rw ^IL_j J§l_u( 4jMj (JJj-a _y=. J^JI «Lw 
4_i-t_L_u! 5jj_c_u ^-jal J rtll ljj-aJI _)j__!JJLl L_j_i_ __jJI L_3_ju_>j_ , | _j a T\ 
. jj^a-*JI J j U i (31*1) Lo _; j) - i r i J j__uj j_i L-jii_ __jji 4__jL_JI Jjj_-La-JI j-4 

^j>LJII j ..^ r ^LJ! _)j__JI j-i-ijf t> j-hh^ o^ 1 11 L2l-J--> 

Llb- W Cr^! - ^-^ 1 ^ 1 -^ 1 VJ) ' a ^Y Jj-I-JI Ij—A 

4j1__>J V^i_vo _)Ll_JLJI ,j_Sj * liij- ^ ^ (_A>- ^bj-- 

^IjwJkJI jtj - J_»-TtAjj ; L__lj_ > *\ _-JJ -Jj iniU J-uaj L-^JL-C ^l j_i*JI 

j_j_"_ ,_;j."i. miU Iju- j__ L-tj iU ^-J- 3_LjJI _____ 4-jjL_> (j_3jjw__JLi 

Lu *_j-__- 4j^-J ^-Jij-tJ j.t yy ^jjl Jjii Luj-oj l ^ii -jLsjJj-II ^---jj-^I 
. s j ■ ■■ »M Jjj-3J Jj-3-aj ^ij_>Ji 4jLl>- 4-( £ <ij _)1 Ul dill _)t 4_Lt_L>. lJJ_ ___ 

1 t JjLUi ^-__>uj j_jt__- VI ^^L___i ^_Ja Laj__L__- ^jl-u * iji j--oI -. ( .u . - j 


'6_j_L^gj__AaJ''ft i» v*iqII 


l__jL__" t-J-^J .uJl> 5 n y ^-Lc 4_j( Ucljj \ T (j-a J-J - 1 l__j___'L_11 ^--Iaj 

U-4 Jjlal ^J^LJLI j__-C (_-_L-J1 L)j--J( _--> U-> A>-*--l cJl S J-"*1 

.j-^jJt 4-lLc jJb 

4_i1 4iaLu.jj JjJauiS . Jj-UI (j_jL_La ^L_-jl <jc 4 Ijl^ CjLajU a ^ > <i ' nl I ^Juaj 

i^_)-_-_»!j £j j! _-Jt ^ i.i rt , „fl JjJ--» jj-*-C 1 (j U i nj ^J-ij *> J---=- _--> J " . 1 "'J tj-- 

L_J_ (___ (j-iLUI __!! 4 j t ,.uJL ^LjJLU 4 (jc oLojLdl (j-~-*j < >>tj 4____ 

^--ojj j_jj__u ^JL-uj l-Sj miU ^j Sj 3_tLjJI _-_- dLJLI L-Jj i nLo IjUJ LoJLlCJ . JjJJI 
,\So ^J .(j_jLj-_Jll _j^_" u \c *LL1 ^jl (m4 L___JI JjuaJ ^-jJI 3*1j__J1 (jc _jl___L__JJ 
t^j " i it fl _-Jl Ji_aJ (jl J-L- JjJJI l j_jL_l-L*j 4_~l_C (J-jLJI ^^Lcl (jJI 4_**L>- u-JLo- 

4_JI» ItU * j>l_JI ^ya L-aj___j ^jLULI jL-s i_Ui ^-Lc _lj lil <jSJ *-ctj_ *i V 

Jju-u LaJL-C L~jJ_ (JjjLjJI -f i j j t « \lx£ jIjl__xj ^JjJI --JjLJtl JjJJI dLua ___. jlj 
.j-j_- ^-Lu _Pj_? U5^>*- ^6-"- *--L> J ^ Lr^! M i* " ■ 

\rlhnT'_V fa_t$*__t 

4__j___j t(j__»j_l Jj>J j .1 *i <n L_jjjJLj _j 41 ^j_5e_a (____ 4 j r 1 *U ir> VI SLloJI 

l-Oejj . I_4_JI j rt" i_j ___J1 (j_"La_ 1 ^-Jl L^i 4_jJjU1 _^L_JJ <jx dLtil L_)L_____ 
JJ-Jj ^__JI SLLaill j-->JI — j1j_l_ j! jLi_Vl j_-i 4_^ Lii__j__>VI 3L_-_1I ^ j (j n o (j n j"lj 
vLJ_ul 4 j ( rt") (jj *CjIj j t tlj jL-^J^I Jlx ^j_ojVl - r tn<» ^J^- 3 jjL_-____a (j_4 
("r j"w i (jlj ta _j| (__--_- * 4 j i j t r> -*kJ I 4__jlJLj LaLcJ 4iil"V a 4_j-_,1 jU <f^VI 4_jJ_*)_^I 
(___C LA^l <V>) j£_jJ ^LjII J-*->- 4 o 0 a jjl (^ a 4-L-C.l )U ir>VI ol^J-oJl Jl jj V 
,jx -L_ij__-JI jIj-j-I <**iirt*iM Jl3j i 'a^j *</ill» ^JLc Ju-ljJI u o i nj *1j-__-- ^JLjI 

(^LojI 3jujlv 4_j_c _1_____» 1 3L__ ^L-i-ul < : 1 1 U*i j . (_£j (i (**i II jjr^____jJL (jj-'! ^-Jl _->_! 
c___L_ I jl >LJL__ ^-JUI juLtJI (jjSL (j! 3ji_>Li_A _c-l_ _JL__ (_-_u_j ^>-j~-' JIj-«1 
' _ tj (jl __L_JLI (j_4 (jL£ IjJj . 4__^l__>J1 jl_J 4_l__L__' j__l__ j-~_1 4_jL_^j ^ ^LJLI 

t^j-_l_____7t__-Jl (Jo-J-JI ^lj_>.y J__L_ ^L___X3 (^yJl ijjj M-fl jl i(j_Oj_1 ( i^L-L-3 

4__uL_i 3^JL_Laj 1 5j j X 4_jj1 Jl_u<3 dj-J-— I- L_ul__u I j i <a i ii\1 1 JlA ^jj-Cj La 3 jl_Cj 

4-L_X-___*__C L__J i_n ^lj--- i^-L-c LtUin ^l 3Li_J1 ^L__u1 4- j . L< > r (jl .*U__>.>U1 (__JLc 


C-^-J l^>>o ^1 ^U____J Jj_1 _iI_Jj t 3j 0-i L* ^-4 pl o\^al\ : »_i^__1 (jLJ ^_9 (*) 

^J-I I jLj*_"1 ^-j- _--' a JI j . ^4_>Jt J-— -** ' Ll_j 3Li_l ___-> jJL__ja . 3L__ L^jJ__>.Ij * _jl^__ : _^__»jV( 

. ["(*__>■ >-*•''] .-*L__!I ^La-w : ^LlaJI^ . _>_>j "_"! j ____ -4j__j« La^L-i — j-t-^i-J 4juL_La (^y-sjS/l __a ^-—-Jj 


<Lu>ULujUI 6jU-_-aJI ,-_» ViqII$ p^b-ll 


t^jj-j-OjJJI }L_J j? <4j_LtJ1 ^LJLI (j-o CjL>-L__>.1 4_i_J_J i L __L_.1j_/| 

Juljjj ^-_J1 4-«LlJI J^Lill 4j l__jjlj j_£ jJI 4 mrt*t jJL_JL 1 <i i < m <t 4_3jjjt_~ (jj-o 
4jI_l*j o Utl ^JjJ ! j___*__j (jj_*.L__U j-J-JiJ __-*•■ t ^UI Jj_>.J JL_4_l_v1 1 ^ j ^ 

ioLLuJI (___» 4 ^jnU cjIj j.jti <_>cj t^hi "11 (jjJ-^ ^Ui l-jj.i <rJ j_jT ^j-c ___*_) 

j-judjj ._j____*- {Sj-^T - ' " (J?-^l jl i" ---M j_jj £j3j~-> (jL___o j!j-2 (j>( 1jL_____I JjJa 
j___-3- (jl j'rrt.,a f JljJJ tjLj-__vVl 4_JLc -_i.j (jJ-Ul J-^>XI JU-i. (cA^j) ^-jtialj 
^JI j n «st l £-__ ^jM^Lc J^jJJ *j*|j_flt __}_. (_J'j->- a>--3 (>^) Cr-°b 
4-jJLiJI 4___J_Jt j____*JI Jj-cu LaJuCj • i_»J-$-M 4j-)jj_ Jj->- l_j-l_j___J jJ____J1 
<*_ t4.«ij"_C,ll (j_=jVl 4 ri<t- _-Jt }L__a (_-_->■ V* i > 1 ojlo r _)1 j irtll Jjl-oIjj *_>LAL 

* jJ_*JI ^j-s 4 U,J jj g_o ^."U *U1 L^]>L>> ^-Sjj t 4j_J__ L_!cl_jt j \ ill <_J jJb 

^ij J_3j_jj_, 4___>.}<L, 4 i ii At C-QjJ 1 _-_i ^cjj \~c& i_>Lj_LI jj jLLo 4j____}>Lq (CJJJ 
__J1 ^Ll-J Jj-oj JlS j-__-JI <jL_C Ijl Lo J_M-J (jl mi <.1I ^j-L^J 1 if . Lgjj inia 
jl ^ ^ Utl CjL_L4__3 (j-4 -c_l-jJL 4jt-o-Se__A ->L_ua Jj-_at_« ^x | t 4_j_-Ll_L>. 4_l_5j_>. _*Ij a 
jL~_jV i_>j->J jl p"-t jLT j--->- j*jJ l^i • *UI (j-a 4_jjj__JI jjit_L_JI 

jjJUjjj JjloJL <"mi ni*i^t _--J1 jJujJI ^Jua ^-ll jl jo U (__-__l_i_*J 1 jJLjl__I1 
tji-ju ^-J-j i«AVl j^jJI» (_-!-- VI JjJjJll l_jIj jlJI OJ^OJ iLbJjJj-o 
-!_>. (___i (j^-^ ^Ll_ 4_____uIjj t(jrt* j i l^ ^^t^ jL____--VI jLl ^j^ - y (Jjjl-sjj i^j_3_j 

♦ ^l joll Ijjj-*j Ijj--- L^jlj 

4jjcI <U r^VI 5_j__J| jLujO JuJL>u ^ (j-J-all jl ^-1 m,loU 4-JLJI 4_^XI J-UiJJ 
i^j-oj^l l_jIjL_u_.V L___J jLluII jL_o-I ^jjatJj . L4J mJj-IJJI ^j_>JLlj L_bjljL3tj1j 
(jLj -e_L-II 4 jU r Ijujj . L__j1 jLli f 1 4j_xJII 4JLl_I (JijSLj jL_>.VI ^j-sju ^J 
(_-__- 4jo5Lc j____jjj i^LU ^Ui 11 (j-u-o^L (___->. i^-VI jjjJI (J-s-l-i JjJJ-s Jj-*- ^-J Ju 

4-->l 1 n A JUL-U jL_uil (j-ic 4___J_J miU ji " Vj («J tMjr-^J (J^J "i 1 ,'J.l 1 jlLc Jj->Jl 
.(__Jj-ll 4jjglll j_jj j_i>. L__JL4J L-iJjj t^* _/l jlJI tj-C lj-__4 0 * J T * ^j-J 7-jljJJ 

j_jj>_)JJI jl 4Im,Im,IL 0 _ j L__JI jj ^JI -_i)jI1 1ju_ ^ -~j_Ljo (j_jl j no i tjj 
ol <i jUI j j<in _-_3 (jricjLjJI JLj-jJI (j-o ^Lu_4 jlcI mi^ djLc jj-j) Chainman 

^l_L_%_l___t (j-o 4 rtl mi d «4l miI .nll J>.j)) 4 j-«j 1 iijJI j _ 3j_4aj 4_jJ| JSijJLl J4--JI 
(jA_) l-jj mi ill (j__L___5fcj1 (_^Ll_S ^L-_ui1 (__J j_jj [*j i((j_j__L__J1 (____ 4jjLj_C 4i,i n 1 Mt 
(jn_) (JJ^— -_J1 ~r mi t 4_iu JL_>. (JjJa (j^t .V 1 Mt" tJL_>J| 4 t I jUj .(j_J_)__L_Ji 


<_--Jt oL-tiojJl (j£jL_>.t ^JLic-j-wiJ L_uL_> 4_^JL_J1 jj ir\ \\\ (___- (jSJ i O Lj *i mU 
4__jLL-v- 4_u_j 4jo^Lc Jj_>J| (_____, £-ju-jJ .j-L-L_Jt J-__a--Jt <___- lfl<i irf->jJ 0*° J « n o 

iOyJa (jjJl^^Lxl\ qAj 4__»L_JL! _u-->uj iSULuLuJ! J_«jLc ^l^^t ^jJi ^LjJilJ 

J_L-5____- J_LuiVi 4__ jJ_>j Jj->J1 ^ 4j_jI_J1 4u.}L__J1 ^jrU ^LJLl Lo! i^L__jjVI 
tjL-JJ JjJ-> j^L. oLjjhm.1I JljJLjkj j j j-^tt J_-_>tjJj «(j-Jj^t 4jj-g_J1 j__j (3^. 
. Jj->Jt ^jL^j (_-Jl Jjuaj (_-_->. aj-Ju Jii JJ-J-* Juc Jj-->J' Lt^ ^ 0 ^-^ L_tu-_>lj 
Ji-ij 4 iii *M cU! U n> ^gj 7-i ii a <_-_! (j-sj^l <_-___ 4Un *t jJj Ji__ ^jj^j JljJu^. 

jj-Lp- jLitj ^LJLt <jL__ i4ucliUi_V^l 3L_J! 4j_jij ^-Jl 4j <.<itL L-4 .^Vt jjLII 

f<u t JjjL>J1 (j_o ^yic I 4 0_-jJ1 4J__J < j_p-Vt (j£jI____JLl 1 _L_b L*___3j-c- 

SLloJI (^j-st-a) 4j_>j__3j ^V1 j____Jl ^gj 7 i n- a 4 Ufl*i (j-_j ^L__3jV! JJjJ- p i n nj 

JjJoJ! __J! Jjl-Jt t-LA t nj<>»JJ .4jjjjlU 4jv jlSll jLVt jJLC ^-lc 4ucL____-_>Vt 
(_£jJ1 ^U! [Sj-=*-A jljLatjl JyJL>u ^jWt <nj l_i_Cj-j ;4jj^j j_!o J_CJ < T< -i n,_w jJI 

. ^ J - — - (j-U 3.__C 4_1>M_. ^jljJJ 

jLV1 <j_« jJ-c- j~-->- ciLH*J * lt b!j-c.jjj-LJI f_-_Jlt ^ jUr ^j-a ^L^_tjVt Juuj 

O-hj __JJ_> ^jjSoj . ^JJj-Sj jj-a T * * 4-3 1 . ii o (j-bJU (j_- t^ trt* ) JUljJ ^-jJ! 4_JLJjJt 
4jjj <i f 4jj_^j jJj J£ JjJ-J 4_xj*>Lc £-ju_j f-_-i Jj->Jt ^ 1 < nj fU t^L-uI! L-atj^jjj 
4-S_aU ^-JS t-.i *r,.( n 3L-3 j n -sJ 4jJLC.l m <t j-XJ ijj-- J-4-«Jt fj-JJ (_> jJt *flU (_-Jl 

3L-_ j£o 4j! jl_J! ^yja . 4j r 1 iU >^V! 3L_J! 4_»j-_ ^ ti jo t4 j j oUtt > miJ jjJ! 

(j_a J->-l c5-J-^ j-_t-5t_jj . ^j-OJ (__J! Jj_st_u Lo (jL_-j-__t 1 (j *^ t 1 4_>. j " a l i?_ i.oJI 

^Uki (^jjt LL___Jt j-_iju ^jj-i-l (-j-S-jj i(3_ajJ1 JL-j_c ^jj JLj-*J1 
j-jJLl 4___L-ojjIj j-jjt ^-J !j— >■ (j-L-Ji lP^j--- ^LIjj .jtuVt -_l_> JjL_- (j-a t _p_j'_ , 1 

4jjjJI Lal tj-jj-lt jL>ut 4__j__u (^-Lc Ij 1 1 n*t 4j_iLjJt 4jj_J1 JLcL__jj .jui! l__-u_jj 
4jjt t?\ jj J*.ij--i lg**jjTit ^-i V V"i i njj i(j_al j-ic 1 ^'rUin (jjSLJ- 3 J->-jJ ! J 4 Mi^tt 
j->Jt 3L_i 4j_u_j( ^_ic OJj (^-tjJ JL*__.l ^cjj . (j__!-i->JL t JL___L-_JI (jjo J_x__lJi 
(jjs jjJ ->"tl (___t ^1jlj__j 1 * $\\ L_a-_> i(j_i_Ji JjJo (jic, 4-*ui jJI SjL^I (jysLjJ 
(^intt > U ^L-jj . (jt *( ii U m I aj,.*r L-Lt_j iclj_^Ji (j--_i- t. ij mij ji Pi ! j UV 
4_lLc (__ 1 1 i j Lc_i *(ji lj li ifftt J-tJ j U j 1 1 f . ' JJ ' JM->* (j-« (j-i-J! 4_aL_lL<_u! ^-ic 
^ Llai-t l_i1 4jV ^Vt j__Jt (jjs JjiuJt Lu j^\ U__ j!-_'L- djju>. JJ-.L (jf 

♦ 4_ej_-a_j jl_- ^^Liil J-u_Ji (jLii t 4_!u_Lll j-LJL tU<^!j 4 j<tt7tl 4-sL_JLt jjjlSj 


^lc 4 lVqL>JLl l_o_j 4_L_. 4L^LL__~_ _"! ^Lx__ _ 1 _JjJL___i __9 f * .U j j__a_<_jj 
Juc_l_u ^Ultl Jju->* _)1 Jyj ^CjJLj t4_A_i _ Sjj-u_u Lg__-L__jj 1 Jl_j»jv ^"'L 

.(V _ ^ J_L_JI j-Ls-jl) 3L__Jt Lga_- _J^i> ___]! 4jj_Ji £jj __!_. 



4_jJ_a_JI _Ju_ ____-_) JL_u_ (_jjj_o jjJ-J «__i_ 4-i-- 1 itt i^^j __iij__aJI _jl 
^JL*Ji ___! 4-jj_j-o C_jL_j oM-JLl JL- _>*L_J1 _)j--JI __9 Llosjl __3 ?c_>» j _ i 
4__w|j_ J L_> Lg_Jl jL__L.|j iujj-jjl j^Ljj j_~__-joj 4.^ t j.g^ _i _ji^>_ji __S ^jJ___!l 
_jJlU i^y* JLjJljJI -j-jjj JL_J .__i___.jjl jj-____*JI ___> _)j) o,l miU _)j_J r _lj_JL>Ji 
_jl 1 1 1. AjJa ^jJl__t udJj J.4> Jlij iSj_i__^Jl ^LJkLi <jljjj ^3 4 l c IjjJi t L_>.VI o 

___ j^j I m i j*> j (LlJL_- _j1j_^L ^-jj-s) _;jJi u Vmj .aj i_)L_____x__jij jL3j__ a 

t J JjL___U ___} __iij___jM ~-)ij-_jVLj _) J (m"i <1 « J_L _)_-J . _)Lx_ij_>- 

I iju_ Jjjjl- _)__ ijLJLLi 4_3__lo 4_uJLo JLJjjj ^_u _)_£ L_Lj__ I Ji <i Mt __3j 
l_jj_£__1 J_£»J . l_LL__ul __JI _ji J---1I ->JU_ ^U-u _)jjj_o _ I J-**jlj «olj_-_Ji <j_4 
_jtj r o 1 j-__J 4_^JL_*J1 (jljjl ___ 4 j r 1 tln i^>"_ 1 CjI J-L-Jl -J-C _)l _jlfrL___L_-^/i 
t.<t< a j-Lo V * * / *\ * * jJLj __JL_>J <-j9j~u_ Jjulaj LaJt 0 * j 2>L__ <_-__J T V * 


(jJLa _JL__j iU i n\ 3L__ 0>*^-*J Cluj L_>Jl_>.j ^jlj 4JbjJ,j ^^L-u Lj J£ 

4 j r 1 <U n*)VI <_jJ_9 Vl O-JtjLaj .CjI jJlSJI d-L^J L__Jj_>-jj (jJJ_i 3j. j l^ _£j__>.l 
(j— a _ 3 -__j-_iJI (___jjj_>JI ^__>J' Lj-^Jj-^5 Jl <• <"( LJL^. V " i nJ 

/ '(j-J}- ; L_-_oj__wo) «£>__*!» __L l_£5j — -u3 J * - 1 4__u j_*J I 3juj__>Jt 4_j — _j 

jL_>.f 4_^Llt_u_.VI olj-LSJI f l,v V - ,.,L ^ULt ^LtuJI j . 1 »j la ,<L.j 
__* JtJ>j V 4_l _l _oL-_j^I _--JI l_vL>_ j!_;Vi ____! j_i-VI 

, _____ To * • j__"l 1— -4 ^L__2ul <jj_ 

(jL_ .__^}L-__Vl ^JLjJI _ys -JuJl__ dlj->-I 4_--Jjj (jT- tij" 1 ' cr^! 'j--- 

4 — _u J-LgJ! £j — -_J-4J (jjJLlljJI ^L_4 l__V!j ^LuJI _yS I JLJ IjJl-_J*_J ^J (j___JjJLt 

i(^j_>.l 4u_-l_ _ys . _£j_vt (jolj__V oLU _l JUaL ^L____bVI _ys j__>f 4_j_-Jjj JLj-$Jl 
j_L__II ^I_U*j__I (j_olj__V fCw£_T JLU_C l£jJL ___Ui jljL-VI >U iljj <jV Jxa _JLu_> 

^Ltil jIju-I <jl VI t 4-g-cl;U.nVlj 4 j ♦ ii UTl __lji_lij jL4_Vl :2Lajj__JLI 4_uUI 

^J dLJLI 4__l_l__ t 4_ui^L__V1 SLj > II ^ o j M ujl o < nrttl _ya (jl£> 4-i-_ I j j j_a_. (jlolj__ _* 
(_-_! L^jj__j_) 4jjL__4 4__j-iL_uVI ^JLlJI _ys 3jLJ__ (j_aL_xj 4j I <il < n - tj-~f (j-_l 1 

4_J__jjJ J-JX-4 Jjj- L 7 J Lt___>1 t £ I J-_*_a__J I (jl^L-y 4-__>L_w t-JjjJlj *jJ_—JLI £-Litl (jloLL-l 

(jSJ . j__l_ac_4 _£? ___} (j_v_J jJlSj V 2jjj jujju 4jJuJt _»Lx-J j_L__vo -JMj-^I 9 t ^UI 

jj-u_uJI (_-j_ _£>j_JI 2u_o!vL__V1 (jjJLLe ^4-Jj-UI >i->L! 'U^ tjjj>-^ (j-ujJ *UI 

_JLC ^^^V ^.Lc ___- u i^t">-l J_ij t 4_fl_*Ji _uLL_>Jl _yj JbJuJI L^jjJ _j_b U U ( mjJI 

tj____>jJJ A j 4 _>_otj_>.lj __!jj__L jl_* i__— o J_o (jLSj . _l j-il.j (^ ^-__<__>. ) o * * 

Lj Cjijj (j ilij JjljL>Ji _-i j *L__! (j-ul m Jlj (3_ijL>Ji _. 1 n m VI __JL_jj . J__u_Jt^ 
_-ii L____-V L_fCj .(j_gl 1 fiU (j__^__j ___i 4_3__^jj jj^___ _ys (_-JLc->JI L__jJ__Lo 41* j j 

i<L^L_j__Ji ol rtjjUlTI _ys jJLC __£ ^JLs____j 4-uU! 4_5_L_JI iZu\£ i^jLJI J_____ll 
___ 3 jLc 4jjJj___ ^jSu ^J 5u__L>. VLc_c.l (jl VI <(j_ttji_ll j-_-B^ (jjjJi ^Lu_5 Jla 
.4_uUi ^jUdl _5____o __Lc 4_vLUl u-^j^M.lll I^J-J 4JL>Ji ^_L_> 

(___ « ( J>jjl_5_Ji» ^<__l 3LI_jLa 3_iiLa ;L> g< 4_t_i j_*J I ol ^_L_It ■ »Lj ^jlil »tU:il ^^lc. JiL-J (*) 

i 4- ^ .__- > J I ^LJJ J_^Lij| : ,«_>.lj^ jL_C 4_i_3_itj j ( 5_j_ij__I1 Sjj^_>JI J*J_>L_o <(^3^___'-/l 1) a _>t^_*J1 
1 4_ljjJ_II oUa^___>_L! JL^. t -a ( ^juII JL±__ jtjJij : <L_jIjjj 3j *~- * Cr^.J-^' J>~ u->JI _>J J -_. ~ __>. ___J_» 

.[^ j_JLt] .(f_mv s^L-Ji 


<MolLtuUI 6 jl__cdl Sw.\'iQMg |D9lftJt 



^M-wyi j_-*_j-J1 4 j r ^ JJ b _,_. ujjt^S SLii j^a cr--* j^a gj tVi 3 : i-^ J5_J__ I 


4 <n<ri j___uJ1 cr^- Lg*L 'J.1 ^ JL*T <?LII j_>. CjI j_l_ ^LJ-o} j i m pJ 
3 j <o Ji ^L_^1j_J-^jjJ__ _jl tillj i^LajjJi j u___*J1 (____) <U Oj ^ jJI 

t4_i j o Utl i n U _---J_ ,olj_-5JI ^jla £____jV 4_>JLu-> ^)£o t^J <____yjVl 

•|Jj_j_>J1 jLgj-JI J-J-C tfLj-*iJ jjLucwo JL>.j3-/ *^-jjlj->*J <_§1j__J1 Jj) fl ' " J--* 

^ JL->- "i l r*l 4_£j_Jk j 4 J "-L <j_4 ^L-Ljl I (_ySj? *OJ) ^ _ >J Cj 1 j— -J I j 4_i_>- J 

^LjJLI J_i_J j^-jLac^JI c_A_*_-_J1 Cj1jJ__ ^U-j _jl j -_■_/! ^iaJLJ _^__ ^jj <i 1 1 <iU 

(jl iJL-11 J jj ni 1r ^ "'jjjyt Lj i ^_jj . 1 a Lcjj 4-j^i_» c_l__--1 i »1 

4-JJL-* j j j*? <jlj =- ^_J1 _»\ jJLl J___-j C«*)L_C 4_-jjLwajjJ1 j-j>J1 3l -6 

.^Almunecar <,. ,<;U 

L_j^-_l JjJ t2jjj_fcJl 4-4-1 ^^.d L^ajj^jj dLU J_u- CjI j_l9 ^gin tiil jjsl -ull JLu!uj 

*\ j-o-pJI <ya cLUJI jjyl * <i .11 __!} Sierra Nevada £__J1 Jj_>. aLJll J_uj Jti\ <Ah 
Jj_>. <j_<. aLJtl J_JJ 3L_e IjJj L<__* < Granada 4joLij-c ___} Generalife __-_j_-*JI 4_>,j 

_>j _j_u>jJI Ju - T 4_JjJ-J £____.j>a J^] L-JLSj i 3___L_j-_. ^-Slj-a _ya Juu> _j_ii_u_ -_JU-L__ <L<jJ_- c_iSL_JLl (*) 
4jJlL l-_~L_I J_9_3 i ^_VO"\/_aO VA -___■ <j_Jjj_ t 1 ___) 4^1 _-_j <Ujj _>__vj^ <<^>J_>- j_-~_>» J_-1 J-t 4jjL_* 
-dili Ij-Cjua t fljlj_>. <__-<-. Ji-ljJt (j-*_-jJI J_x_J l_^jL_c j-iSl __3 Ij-J^ Vl_-4J 1_jJ_s- SjjjJLl 

jJ3___j __Uli __3j5 . __Sj_s_jt^ jLa * «__.__»»> Jjl-JI JV* j jj'^ ^__o VI jL__-_jl J_--i l_4( . d-iiejjLJI 4__c*ill 
* i ii-a^ jrjlj_4_> - Jlj-J -'j - 3j_g_____- __-__-! I OjL_i^ . j_*_Jl^ Jj_>JI (J_j j-Oe-a ^rji i h _-_- <Jj jJ.1 j-i^i 
t (____* __Ic J5__-s-_* : ^lj) Jj -.11 _JJjJ 1 ^~ flr>U 4 aWiV o___ _-!| -_ij--JI 4___j| _^jjl . j___Jl 


5LuUI (jjLJLl) jJoLi-Ut (j_<J JjJuJI (jj 4L1-U L__utj . 1 J->Lii..a __JI JjL*-A 

.3jjL>JL! jjljL>J!j jjdl ^-lc L^jujjjj c_ljj_cL_)! L^jl__jj ^pJl <>Lil J___J 3j j <s> n\\ 

o\ <..-*. (___3j t3l UjiUj 4 iUj-3 (____* i JLjJLI Jj t (>. (_____. *CjU1 iV)Vl <?Ju-> Cjj-gia JL__j 
(j_fljVl ^rUm Jjij^ 4-Sjmi^>U 4jj_*_>JI J^?*-' olj-__ (jSu ^oJ <4_<j_c _»jj__<aj i_j--J *^-J\5 J -* lJ 

•^Lu,VI jdUll ^ *LU J__-J ^LJI r lkUI ^ 

^4-L__ LLij Llq ir»c4 jl ^j-J-J^ 4jjJ3 jl 4jjJU- (jjfll>n U ^jj^Ij-*-_kJI ( rt<>ij I aJifj 
CjI j__j jl i IjLj jl ^J-JjLu C_jL_> jj_u t(jK cnll dLU j| JLoJ jjL____-j <hjl (_ylc ^jjl_3j_5_j 
JjLJI jJu_-_U ^ JL>JI 4 *j <Ui jLVl C_jl_>j . IjL$-1 jf 4jrUto 4___d| 4l '4 f 1 «U 

^Li L_> ^jJ! j 4JJ--IJI oLJL jjL_-_<_£ jLVI (jijc Sjjjc ^jJa cj j a> lj .jJaljJLl c-__C__-4 

^JLaeJlujj C_jLfT L l^_u_> jL^I _jt Jj .4_x»L*JI <_^LUj 4_i__>L>JI Cjlf-__i-,U L^ljL3t_-___l 
CjIjj-- (3---I (jL-t 1 J-Lbj .4jfT I <Uir>l CjIjJ__ J>>L_- (jjo jljuVI j^IjjJ LjuC <_,__>. 4_-^!j_<JJ 
»4j< nJ^jJI 4j^u___>JI j->lj-U _-Jj 4 nnrlL 4_i__>L_- 1 LjJ^jj-b IjjoI (jl_£ _*LU jljba) 
<. h\l >il 4jjI <>> "1 U jcJLc___II <j-yj L-aJLc. (J-^j-jJI i^j-^tJ (jl__? < tij ^ cj3j_ju V 

»JI>>-Vl J^Lr^ >~-*^ Cr* <j& (*- lijJI oL^LoJ (jf jj__u (j£J <(jJ J J <V. ,„U 

_j-<*j i^jlj-UJ Jju_>jXI dLJLl ^j-i>c_jo (jicl j-2j La LljL-c 4JjjJL! c_-_L-> ^ciJJj JjL-La 
(jj-IiJI ^j-js tj< (^-^.a .(_-_--<_> IjS/l (^Jc ^LJLl jjjjj Jj-j^ I ^"i -kL>. jl_>.Ij c-uL.? L^jLa 
JM-> ^j_>o « jujj j-^j» ( j .»- » .i-j ->L_3 ^ j jj j-_^j (jjo gj ii"ij (jL_i t^j^L-JLI j^ojLjtJI 

2>jj-j_C 4_>.U 3^Vl _>Oj1)j . 4JojjU1 Jl Jj-saj <jl Jx3 iCjLaL4->JIj ^Ij-jjjJIj (j->L-JLl 
4l.j <;,>J1 CjIjj^I i II (j-4 JJJuJI (jc ^ mJ rtll CjJLjo *4jjJ_JLl (j_-i ^j__>JLl J__Ui_uf jJ_j 

L4J (jL_> 4JjjJLI (jf j. jj ^ (jjl j-i_. LjL*jJl (j-<i LrLj--ij u-JJj juuj t4Jjjdl Sjj->.jJLl 
<>LJL! 4^ukf Jl Ij^j .(Jli.r.r^lj j^j^iJ LISLo) (jjjujlj ^L^k 4jLs 

Jj-t_oj Jjj3 ( j l l ^ "< < CjJIS" l_^JLfl 3j_u£ CjLo*i_-5 ^jli- t4j_Jj_U1 CjLqI JL> "<M(^U j^J i^rtll 

L^___jjJo 4JjjJLl ^ 4U»"i-»..iU oLX\ ->ju_> jl_>_j (jf I j t.j tU (jLSj ,4_U^jUI ^l cj!j_LaJ1 

(jjua ^ 4JjL>J jljUal CjIj__3 l_JLu-> 0_iL_C .^jJJ 4_j>JL-^ Jjj ^cJ iJjljJLl _-Jj 

Mons Solarium 41-Lj--. ^ Jl=_i ^jJI 5l_l»L«1JI JU>JI 5 Ul,,, ^ic jjalUj oLaa^t jliT (*) 

^j-Ju-j J^" t 4-y-p^>UI 43j3< J/J_-_uit~ ^jj^ju ^__-VI tju-> ^jj<iLii.U JiiJJ * (j u^itl (jL>-II 

*U>.^Jj <<£__!! Jjj>>» : Ll___JV__- Lj^_c, Lcw-J 4_JLc I jniUj j<j_i * 4jjj^j (___ Jiil <L) t_jj___u (jL-j 

« j--__>JI ^^3-4» * .. 51 miUmII a jut> ,___ 4_<___ (__j-_t_3 * Sierra Nevada j«j___j jj ( 4_u_) ^j- 4__q_-. p __Uj 
(j3_ ! __Jju-'1 jL_"^ . ^^L^yi Uj ^ t (___ > c_>-Vt ^-ij ^loLj-c. jrtJa^Lu- j_>.i __JI 4. .,.'> Mulacĕn 
j "->^ jtlj-atj El Generalite «_-_j^_«J1 4J_v» 4__>Lj^__. ^L»_- >^_--i j_aj < 4JL>JI ^»__1 ^L_____JI (____. (j^-i-LaJ 

.[^^j-UlJ .(^Ll- J-»-^ i (__-J. ____. j^-ije-o .J c1j_a-*Jt 


(j-^La '^jj^ (jii o u i crj jj ^ 4->jl__ll <^ist ^JLSii iJLiU Jj. u - \^jJ>-\ 
5_i£,LiLxuo^i cj!j-__J!j i^Tmiuu ^ lt^3 ^^hW^^ Elche ^jUI i(_jjj_iL 

JLLlS t _Lx> -^Lc JtljLol hlj jIU-JJ CajI-C JuJ3j. fl i <i (jl JJUJJ .jjjL-_-UJ (_£jJi <j-£ 

.4_*J__U 0L4JJ jj;jj 4j____*i Y* * * L$j jl>jj (jl_> ^jMjII j-tiLJ! (jj--J! ^ 5 ! 
(j_^lj->J (^ cjljloJI j if 4jujl1I (Ji-jii ^j-jJi <>Lil (j^itj ^jj o' 1 jj*- f T<».U ^jL^ 

^ ^L-U J-J^aj^J ^cjj jL-C l>-£LjJJ j ut l tt l (j>---tl (j-3 ^jIjIj ^JJw^» (jt^ *(gJj l . fl »^ >) 
4 rtt«ua OJL^-tu JLdJj . CjjuuJI (j_j_ dj-jJLua (j-^ljjs-l ^l 1 <\ $ < a £jJJ ' (_>£,> j j^ j*U-_>j_>. 

(> i^ i^Lj ^>l,vi ^p^jji <> ^i ^uj^i oi>^i oy 

(ju_»JJ (j-_> (jljjU-_JI 

^j-uoJ .^ij-uJi (jjic oLii jIjlaIj (j^jji (joij^.^ (gjji^.^n) (j_sij>.Vi j-i___j ^ijitiuoi 

(jL-J \ 4 ^ 4_j__l ^JI 4JUJL 0UL5J)fl oJLA JL>.t 4j|j, u^L» JijJ^ * J~>JI 

4jaL< u.-o (ji jut-u i^AlT j*Lc ^l I 4 ^ "iLj ^jjIj jj-*j QIj j j^ {jL__bj_>. __JL_£__ . I ^jlr 

JJ"* L>-^ 5 j*-'^>^l (j^sj^JI Jj^*" "J »(jljj Jdlt 4jJL*JJ1 4jIjjJI (jjfl JL> lj j_Lc j_j_> 
(jl (jj« ^£jJLj *(j^jij]i (JjJt-o ^jlluija J_L_J 4JtfiLv C-jl_-j i(jl j>tj,rttl 3j j ^ ___- JjiJI 

(Ltl„<>>.a) LijjJI jjuLLa jJaljJI (j-3 (jL_C 4jf Vj ijSLUI (j^jjIj jjLjj(jlji(j^jj>JI Ijut 

1 ll >l J j^j JS^ ^j-Sj nlr* r ,.ij ill jJLa 1 , TO JjLj LjjLw j miT 4 « i i <> (j-« LjjSLaj 
i^jJ^aJl <. <j n^j-ll 4,j n tL (j-dLi- (jIaj-j>J! I Jufc .4jjj!j 4-flLiiJ 4Uinijj Luj>-jL>»j 
jj>.L>JI jiju>JI jjC 4j Ja-alu (jj jJI I^ujS' ju£Vl (j!ajj>JI t— oij>- 4jjl jj>- JL>-! (JujjiMjJ 
(jjjujlj 4jjLjj 4J j-iS^I (j^j>JI lju4> .3juC.LaJi ^j^a jIjUI tfJLC ^LojjI ^yJL 3Ll9 4 U miI jj 
4jJ jj 4>sLcj ^1 ^Luo^L c Lo-jL-j LL-b (j£j J^ Juk. 4jjjL ^oLcJLt JJj^i '^^* 
.jLuol 4_oLj (jrtljJ^ (j^JI ^jS^?! (jisjj>Ji IjLA JoC J-uajJ .«-ujL»* J^ jS jjh ^ LjvjL>. 
<>jiai (jl£* Jl^jjLuo^I (jloj>JI Lot Sj^a ^T* ^ >Lll9 Jj3t jj^?1 (jlaj^JI ^Ja^ (jl^j 
4 j."U.< »1 4 n i\r\ \ 3lU«U SjLuiSJI j-o 4jj-3t_>JI ^LJI 3jLa OjL^j . jJLa TV , i (JjLuU 

i(jijUt ^aj (j^ jU" r no (jLu5j>. jl>jj jJLu^^l (joj^til JjLoii l__*jL>JI ^-L . Iju>. 4_tL_» 

iSjLcL-Ji (j^i jLLoI SjLC JUu ^j-jju CjLcu_3 J^L- (j-« J^J-^I (jIaj>Jl (j-o pUi 1 <VdJ*4 >^ 
.(T^^ (j_o t4 1 ntii ji i <^ll tjj_-ujjfi) 4jjLj]| Sj-oJJ tfLJH (jy-L-CU ijL^JJ 
aju& ^j-CJ i^lj-Cl 3Jl-C C^Jlo- J__3 4 j^jtj^) A j gtl Jl ,q. r Vl ^jl JL->J I _X_L_>j 

3 jjj_x__JL (jL-* (^ij-i-^i <>jL_b jL>.f (jL jL_u__,Vi (j-JJ L_j (_$jjj VI (jyt.iij 4fi„j3 >Ji 
4-j_JqJ ^Lil cjLIjuoI (jjj.^t tj 1_jJL_c (jj ^LcnII (jL_C jl___3 . j_>.VI ^ 4 j^ jJl_>i 

.4_L_v__Vi (jJ3 l^uaJu 4j>jjJL) (jCjJl (jlsljjL^j tj-jjLil ^cl^JJ 3_L)JL_JI CjL>.L__>Vi 
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4__-L_JJ (jL_iiJ __LsjLus _-V LJj <r\~*. ___ JL<Cn . 

ijKwC) _>JjJ LXJ» ___£. ^JL_*J1 __- 

< t , _ ___ 3_j__vjJU _jLqjU.U fj^*\ __J) 4_aL-ua^L 
Lol .l-j^ U...- t 1 ^Li V * i.ilj 4 j <^LjJ1 4.,,.„.t '^tl 

«4_l__-J1 dLJLl J_>L_1» :4jIj__j__ Jj-*1 _- t "j\?JI jJLuail 
,Ll >Ll_>. 4 t ^Laij-^JI A-iil g-l j___I_-l ^l) 

_>* (-^SJI 4 rt j qj ( ^ ^io j»L_c ___ t_>--jJ1 

VJ _9^ju V .^l jjVI JL_>J1 (CJJ_1 <_6 £__£]! ^JLa 
___■ _jjj__t L^_jcJ_*_a _, <n 4 ___J1 4j1_j___ _>_. JaJL _ 1 

cu_> ltJ JL_Vl 4_L_j-_, Ij j U _L_ 4j_J olj_ij 

L__JL_ J<d 'sJJ £c_JjLJI j_fcj * ^ ^ ^Lc JL_U _-^JJ 

1JL_ _£j___tjj . ((4_l__>J I oL_U __L_1» 4_j1____ 
(C__ _-__ 4j£-Jj;JL_i£]! 4 . uXt$\\ _-_ jlioJllj j____>_ll 

i4_J_j_>J1 c_1j__JI t LioV 1 j_>- 4 jl<y r 2l_u^1_j _>_•—- 
/ ^4-p-L__l1 2uj_u_1 _>_. J____ __J1 2l_L___ t L 

l.l H 3j__ __a ___>J__I ____>J1 __J J_a-=_4 ^S-J ^jl __-L_. (*) 

<__, \ ' co _ M _/__._ -V _ m y,;„ , ^ j___; __JI i-^j^J! 

/jjC -Uj>J! ^—^jj-d /^S—jja J^JLLo I^LaI— J -o 3 J__L_. _-LaJ 5_4 
^Aj ^-j. -_iL__-JI ^ ^--—Jt :__!l £j->jJL 4_L_Jj_-a 4_L_u_- 
jj "i^JuM 4_v j — _i a 4_____vjj 4_..ijj 4____j__ji _____>J! _>_> _i_x___-fl 
• ^ ^AI *____>. _j!j^__La __«___ 

<L_u!j_j Jjj_t___ > __>.^SJI ____>JI _j _~<___a 4_i_L>J1 jLJLl J—Lij! 

.[(C^^tJ .jk\ \\V _j_t>L_J! ^jjtil O-o^i-ijJI j^jlo t( fijuJLl J___ j!_Uj 


\ 4 n <n$Jll\ 5__Sj > __II» 
(i_^L___-j 0j> J ^^SJI 

^-..jt ____ ^ ^yyi 

«...51jjl>J1 4^p_L_JLI 

-_j_>i» 


<y_ J^-^-SB-a e__JJJt 4-Ji , Vm .«I (^jJi <^L_J1 ^--«-jjjJt jju__Jll Lalj 

i^J^LJL! j-i"u C . <_pL>Jt jj-~-Ji ^j-A <jr--LjJI J-£>JI S"---* £f!*Ji3 t t3LH 1 -'' 
j<l <>> "uj i«4_uljjjJt ^ j-_ujJij 4-jjI t*il mtl Jl <i r (j£jL>Jt tjL___o> : 4j i J *' ^ J 

4jjL__JI (JjLcJILj ^ I C ij Lq_iB Laj j r n j oLjL_->JI ^jj^ju ^,Uj _1^L>. 1% <»a 
i jJ-ut) Claude Cahen j*__&L_i ■^>-- : lSj^ j-*^ L_v_cL_j i4__JUIj 


i^LJLl £-_j C_LJV J-4L_j J j->-j-_/<i (j__j-C : f i j_>J 4j}Lj __JI ^ . u fl MJ . (jjj-ljjl 
f.L__oL 4-uJt-A (JjI i ii a 4___J_-_J i L^->ai J-ir *l< _tj 4-Jj < n~ II CjV{ ^jjC JjJ->l *j->-j 
<-j__>Ji <jf £-i__»ljJI (j-AJ .jj Ki ^JIj _jJL-__JI j j\->Jj__>Jtj o1j___JI 4.1 t t<r> J 
(j «s < "m — _Jl_Jt <_j->Jlj i LJ 4 i khIL a L-$-«l jLidLcijtj 4jj uu"t \\ C-VL (j_oL>JI 
4j jj^J V J___ JU^jS C-st-j-. a j-Aj t4.j-gf»ll 4_->-L_JtL 4_u_«L>Jt -j-jJj jJI <j--«J 

*4-ujjJI C-LL-bJI ^ JJ-V» 
t<-jVjl^ i n _H CjL-1 J H uiL 4___sL>- VL-4__,? (jj^->-i »L1 r.j ^jjj Ji < nn^ 
J i^iriil <__-}_ Lij__0 L£ j . 4.j...iuJ^j->J1 4->.l i M U 4j___u___j oljLcojt j <\ i ^*T>J 
(j,rt<^> >. Jl_Jj .«<_;,-__> tj-M 4->-l i m a» jJk «4_>.L-u-fl» 4 qK ^Llj- JL3-t t ^LjJI 
jrut^jB)) 4jL__C <j_4 4-juL-JI 4JL-jJt (f ^ * ^ Cj) (yLa (jjt (Jj.iolt L r __l__JI 
i4JSJ .(j-aj-M ^L__J i^UT Oj-aL-JI i4 Ar\C .1 4 n o ^jJI «(jjjijjJi 
c-jl i .i ^ 4_<ajjJe_j Lj--t_itJ i£j_JI 1 Ju4> _yi ^j_>. ! (JLo-Cl ^^-3 JL^JI L*J^ 
^«3 L^al ^hrA t »\ ^jioj CjWI _>C u)L__ m^I ^lrmj <jl j JJ j-xi CjL>-L_uJLI 

.-■..i «II CjI jl or 




JLS «^jL^Jl c_jLx£'>) 1 J, i^j jjj (^yjJ! 4jj iit"JI C>VT <jj^-* (J-^^^ 
CjIjJ^I OjL_> L^jI j JuiJ^ t4-4Jj-oJi jj i^ 1 11 ^ 4_l1 r C~j15> Lq_c jl^l Cjj-Ju 
4jL_t *Vjt Cj1jjV| dJUb li^T^ 1 jij . La l-kjj 4Ja_3L*_x 4_3j_>. 4jj1 jtll 

^j-LM L_jj]_> cP-Ii cjI cjVVI Jk. Jij t " 11 LulSLaL jj£j 

*4jjL-J-_J1 Jj--_ Vl *JLA __]} ijl Mml 

4jjI_* t jn n -~ jj ^ f ■ j-4 jj^SJjj CljIS^ t« jlj-jJJ» ^ < nki 4-xjv.1 < fi a 31 jl Jj! dflj_c 

4 l ni? tj£_j_-l ^yi^. JjiiL^ j__u J_3 4 U i nj (^-9 j l i"JI lJlu^JJ j j ni __!! J_v 

ij£j_j_a < tr~ Ig jlf 4*< ua 4 tj rtir> jj-otll < U mj JLic t«J*JJ i/jlj-Jtl (j_— 'j-~) jLuL 
cJlba j>£. 3jLlX. 4_l_1_JI Slj_"lj * J<.m.II) 4 rtl^ J< u, > I ^J^jJo }L£j i^r^lj 

^jja^ > j j i^ rtll 4_jlLu9 (^ (JjJJU <— 4j i(j_3L_~J1 ^jLujJLo , , A V jl (^jJULjS 
cJjJLI jjjIj J—L-ut (j It a 4l_j i(jjLfl 4j J-i_>j_a t_ < a> JL_^j L-_jI j j i,^i rtll j_L__JI 
lfl o (i.l (jA J-^al) L*_j t«4 nrt nll» o < fl 4_J_J1 3ljVl Lol .(T- ^ • Jf___I1) 
. L^jajj^o __JI Juijj {.icl) Lbj_jjo J_uc JLv t 4 nj.i-a 4JjjjJo 4jjjjI j-C BjLuC 


_-jL_-_J I 7i iU _ JjiaJI LjJjl .uu.a (jl "i <nL-9 olj.-^i dJL_b £yi 4Jl JiJ ^jjj 
4.0 mrt aj Luj-iu ^c-uu ) Y ^jL-uJ 4_i-__A_5 J-> nlll i>t i4 (__Ji (jL__>-j Jl-4J _ j_£jL>Ji 

.j-iL_o! ^J)! CT J| 

^-Jljj- 4jjJb J_la>. jJ-jj iJ^ojJI olh^l '(jrl^ 4J^L 4jj,. m7iH 4jU-_ *l>>^ 

^ o^y^ u>^ ^-st-> ^l__L>JI Jj^-J-. j>^ej v A (jji 'L_clj^ ) o 

* (*) 

^jL_>Jj J__j-j>Jl j^jJo jL_>i j-i-Lj <j1 ^L_JLl JU-l <., a <j_« l_J-L_uj iJ___L->Ji 
JL>.Lj <jl J—>-i JL__L___<- ^j-a -_JJ__jj i4jj____Ji 4j1 JU jJ3j-« _-Jl ^j^Cc^j jJ,i (jrtI_-<uL_JI 
JL__U ^J ije__JLi ___>- Jj-L> (j-Lc. j-i-cuJj 4__uL_Ji 4_^jL_Jij tUj fVlt j-J^-M __3jJ__Il 
4JL_4 JL__^L__!1 ^<u_J LoLcu ihSj ^-j-_>3 ^yS (jLjSu (jrt-JJl (j-Ti. g.^L_Jl (j-U J__x_>Ji 
0 4 (j-_j 4j|jL_Ji _-__. J__x_>Ji C (. 1 j j La 3 jLc i4jjj <i r JjJlLj 3j--> 4____u1jj 
^-ic Lo 4jj1jj q! m.,111 Jj^j <jt 4JL3JI £* J___> _-_, J_^_1_7_jj i(j^J->-jjJ.I (jHl <uL_JI 
J__j->J! _-3jJo ^_u J jjur . <Lxu___x__Ji ^-ic. (j-LaJLl ^j£j1S <__-__ ijJi _t__>Ji 

JuJ-tkj ^cuj ^j ^j-oj t <_____* S/l <j Iju V 1 Jjrt Vn (jt _-Ji (jrt_JuL_Jl ^Jl_-1 __!_- Locjj Ju 
IjUk Jj * _ tM\ «tjj" oM Iill ^^lj-S Jj^-J ^Jj-oJI (j-<s <j*u-J_-jli (j-J ^L__jjV1 _-__! jj-JJI 

_l»l_-lL__JjjAj ^j__t_>Jt £*__>Ji Jju_>L_V jjjSo i 11U 4 jU f 4jl $\ ^-iij i^__3jJl 

. ^ uiU -L_o- JjJb (j-lc (j-oLaitjVl j! ^L_ujVI ^Lu>. , _? I^L_l>3 CjLi^LoitJ^l 0 
p~ j 4 4_^L1II 3i J ^i ^l Jl_7_J^_uL) 4.J.T-1 i., t U 4jj <n 1,tl 4-_JU--_ t lj-_>-i Lot 
it-w^ j-o C^J^KaU ^j_-__VI ^__>jJt 4-_j1 U a (j^j_>_) Cm>- w LaLu 4jjLc>3 4__j^-L_j 

. 4__ujSLaJ,! 4^__JI 

jJoj ^iu. .<i j ^ i(4jj_uVi) 4 u/i rtil j-Li l( .»L 4jj,.,u.m ^i 4 j ...MLj 

4 «U4 j ^La L4J 5j->, 4ju>o oJL <J>-j t nrtjj i^j^Iu jj - »-iJI (jrt_U-jL__Ji ^j-u 4jj_u_ t 1 
(j-S Ltj </i . t j j ^UL 4^j._>Ji JJLu ^j i4jj_u_'I j-^j-4 _vJr ___j____Jl jt ^jUrt tl ^ya 
JL-C (jL_L-iju_b^_4 Lu-»J Ll-T 4uj-uVl l^StjAs ^ya <:UI ^J--- !-l *(J?j-SjJ'1 L_-_-Ji 
l__jJ-v (j-~i £-11 ^>-=- LJ Lai .4_L_a_li (j_3jVl (jf ^yJJ ij-A (jL_* i(j^-UjL__!1 ^----tj 
J___»ljJJ t^Lo 4_oa ^J-J*J ^J J--- -^l --djJL-Jl (j-____-- ^cjJ 4jI__1 . J__Ji_6 Jl_v1 j 

M_iC ^j-a ^Ui --j-itj (ji c-J! c___L-J1 ^ ^UI j j-^jJLi jlIc Jj->.jJli J>->Ji 
j <i *i ( .ilj (jrt__-uL--Jl c-ic i^ I j_--JI (jjJLJ t^jj 111 L-a-Sj .4_____j JjL-JLL (j<-3jJ__I1 
.4_^-___>s -_i j 1 ti U (_p3j-^l (jv° ^ j->J! 4j-4J (j-O- 4jj i.iuJI 4j1 <f, 


-Lu_» :«-_y_i*JI i?LJLl J_?Li_U 4jl_5 ^ __>. j__JI gU.„ij tChainnian . ^1, M.nii J_vj» <___JJJL1 ,t o,,,! (*) 


_0>luj__JI 


^JLloj) <j\£j t '\$ mrti -j^LjJI Cjt^jVL 4j^ci^II _$jJ-> < ^'^J Ls^J-*-^ ^ 

4j! I JL£. Lm_J i^^L^JI _jL__i ____ &_>. U LaUj jAjLi_4 _j_oJjVl ^>1uj^UU 

Jl^Jot J^*-^ J--- > ->' ljI l£»I *(j--^_-_n l/V Lcljj ^ * LajIjlLo 4__J_^__»J ^Luu» 
J-> Jj^j 'J----* ^ > - ct^j?--*" ^ " cSj--^ Qr) t-M ^tlj CjIj._V| 

v jla ^ , 1 1 ^yJI _j_s_ jl jLuil 4j__. _£jL-_j 4_*jL__ 


4-jj r n~ 1 1 jlj-wa :f __ W J^.mll 

jl j-__ _>.-> c__>L__ L$_l ^j-Sj*! j^j-^ (4 4jj_uVI 4,>,..;IL La\ 

iaU) 4_j-cl <r>^f I olj-ioJI ^in 4 _j1 j^-__*jj IjlAj »_«j ^ __-__ |<uJii 
_____* _£_____»L_>_U (J_ < u. V <$U (j^o Lja-1 rtl j-!L£S lj_-*L_t .(j-__Ll_l J h\ \ j-Joj! 
J-*_a d . vl ^JTI 4j^_ijV| L__J__. J-JU .4 j ^lj-JtJI 4 j .a^SL^JI M^jJl _jL_xsJL__-. 
t ^ * n"i _ 4_jj_____JI J-L>- „ L_JJ uliii'^ ^ 1 ("1 1 1 < iii^ij lj-»_Ji L-gJjio (j__>j 1 4 t is>7i\\ 
d -1 5 " , .,1 ^-JLc 4j}__JI --) j rt "< 1 1 l__j__j . Lgj_3j-L_» ^ya J_? JlLc. __x__jJ Lfcj_bj-4 
LajL___ i L j___0 (jt Jj j ' I . (j<jL_^_L_J I _/U___l!L 4_L__>j__<- _Lj_i_>J I j .3jL_*-lj 

_jO*!vLj I g _ m j 4 j KTI 4-J-l ..iU _jj£-j _>Q gjL__JI tjnj ^-l_C_vL _L_ j _ -*-J I jl-__j 

. 4 ,,1 1 s> rt 1 1 4JL3- _-__ 4.t 1 ll I 1 _ < »i rt^ 4__bj___JL -f..niU 4jl m£_>->iJ ^cj . Lcljj 
^j_CjJJ . 4_o-jL__-__1 I ^l J.V", niL 4-Jj.ifi.lll JjJL-tii ^-jLU ^jlj-jJLl ^JL-a r" r.f l JLii^ 


^^-^^^-UJ «5 ,n ^L_d( JoLJ» ^Li^ ^ <(_j^__>jVi L^j ___Il jjjl^Ll --*b» L_Uj cL> (*) 

.j_j_" jt J^Jii Jju I jliJa (___£ jl-La Jj)t._o jl-L_U 4_5^J_<1 :3l___II (U_^ ___i__j_l Jji" j** 1 ^J-*^- 3 

L^loa . . . J_v_i-JI i_____u_Jt ___u__Jl i_jJi_>Jl j7_>.3JI _>-« 3__j___ll 4ajj_-_M : 1 ^ (.^ t^jjjt^ib udJj ^ji-.^ 

____ _---" -L-p-J _>--*J ba _ii_w^ J^_Jj .--jtlj V i_? jJ! > *1 i^ll _-__-li_>-Tl jl j_____Ii _>-4 3j_3__il 4_^_l__w_JI 

i I Jjp<_C. (jj5xJ ji LaU . . . _l_-l ij jJ-OJ _)Lj4j__ L^JJUl-. __ii^__ __i__3 _T^jb___- L______ j^S-JJ * Lg-Lol rt"m il 

J^SLj -GL__J J^Jojj ._>Jujl_ > a*i>>I j^^_»_J _)( j_j__. _)_a _)j_o La __os-i t_)lj. _ _ ftl1 I Jj__c J . a-" i J _)i j_~j 

. ^^t-^^jjj,! J >LjJ__ Jiii ai 4j__a _jl 1 iJllj .1 ni^*ij j-*-_- 3-*- J^-uJt 


>-£jJI JL____, Jl__-Ij l_-___j L$j 3 j j ir-t ^ 4 j >L_>-j 4__l jU ( „1 _-_-Lll <jlj*-J-U 
jL<u 4jj______JI c c- ju Jjl-- . J__ j_j_>J1 Juijj U t i i, o^JLH^J 

J J U > 4 <tj rt" (*i>s 4 1 a q I oLajLc. _>_L>Jj 1 1 _"nr m 1 n i.Vi (__JI *_UL 4j1 j U , ..SM 

,L_>5 ^L^.(T J« JSLUt) W-u^v < n «^Ul J__iJI ^ ;_JljJ_*___Vl 

_---£• Vjl_» (—kjj_^tjJJ t rt __j__fli__JI J__>. 3 ^ ' J O ' 4jJ____JI 5 A ^ 

U A <^Vl 4jj 4,1 "Jl ^jlj \ a L_aUj JjUj dljVl _>_-__ <jt £____ljJI _v*J . ^*^U! 

..jjjjLiJI 4vs j.v:i , u j i^JJI dijjoJI 

-__1_-1 <_,-J LaL«J 4_4J^Lo LaI _AflL _-j-JI 4__ JuJ____J I _2jJ_Jt _*JL_b Cul_> Lcjj 
. 4 rtK flj -___3_____ J 4 \ \\r\ \ (3jJc3 __i__- _>Lj L__jt VI *4 -J^ jJ jj _.l ,_ _Jt < al t 
4___L____>yL i^ulj.rti I JL__f 43}L_ LrlUn 4.t ^ Stl 4-ojjJo ^l JLa-..'i „1 .iLa 
(jl Ll_- . (jjJLC.Liu.fl <j_J_flL__ _-JJ ^jL^Jw"^ I ^jl "1 rtjjjgjl £__L>U I tj u > t^l < » U 
4_JtJL> jj__a_M Jjt_?e_> (jjjL-j—aJI gr^ j ■ o __-_} _jr____flJ- L_J_JI _jrtJ 4— _.l -t.i JL I C< j 1 "1 

tO^iull _> j___ _£jL__i_iJj ♦5j_c^Jt _j___jj1 i>>**< tl c_t_> ______ lj*_M (____■ 4jj_jl____JI 

Jjj-L ^j^a |j_j r __£> Ljj___j _-_-JI 3 Ju_L_>JI ^j-L-J I j oWI } _y_wjJ_JI j-S-_jI 

. 4__jJL>Jt 4jj 1 ,n7f| 

JL_J_-fr_.ru __Ujj i 4jj______J1 ^_jt j___ J-UjJl-U 4j|j____ul _X__vi ____ ( __^j_$JI (_-_!__, 

^ 01 ^ J_C -11 ajj i 1 g i,n ^ ^j\_u_o _pjj 4_4jL__J1 ^L_ujI ^ i.u _u t lj 7u ,u.T I ^ai u 7lA\ 
(j\ Ci.i (j_- 4_L_4J->Vl 4jJL ^ u1«w,tl ^yj i«irt"tl 3j___6j . L__ul 4 j -jT<i_ jj^.mS _-JI 
j > ii rt"itt ^jL-i ^_j (j^oj t lj i, u< "V* iU_ljj V* 4_.Lf ti a 1 m J (jrt_L«_jL__ll 

. 4jjl i,tl>jl L-jl.J__.tJI *_ t J_>J J f n JJ L__)j__U _/____j__i_J ^ m" « »tl 

"-"j L^itj-»» ^-Jl (j^nj* — 4_1^_*_<j ^L-fc.j ij^-ij I C_jfj JL9j)i :-____) L_j 4__u^__ll aj__ ^-j.^SLII < a_oj (*) 

^jL- i ,j_L_'l ______! I (jji L__bi JL>.j _____ jj_o _!_->■ ^>->- I jj 'O^iJ-^ LJ^-J >»la lijjJI ^yi) _L_-.lj 

_____ jLa 1 1 ^jltT jjju ^Ja^ ) ^yJu^ill Vj]_> <t.i n9 JL_ — ^jLa-Jlj J-LijJI 4i.Tr lf\ni _yS JL__-lj J_J Ljjl^ 

L___jL_ J____Jt l_L_> <j .Inj_>j ^jjl ^J_v__Jl OJ^iS 1 Jj-C. ______ _$j_jj_<u ^AJ _gj-!t -__w>Jl jl^ t jy jj_>. 

(jj^JI v__jj)ji lj|__ . ,j_)dj__JI _. ,>.„") _^j_i^__j j_<u (jJJ-Jl ' U.V U Lfjlj>^ t_/ugl...iTi._ (jn______u 4_)j_J "i/l ___uj_*_jJ 

Aijlo 1 Uj >■ ,_a 1 _j 1 (j "1 U .-»- ^_j i _*j>1_ l (i jlr ^jljJI j^iijJll -LaJLJI Jl__- __jl _)5_J _La L^_l__ C-l --■>- * i_$j 
J__>Jl j_o _4_)j_>- ^ _$jJt tUi _JJL>-jj ,jL_. i-iil _______> 3 La _____ i_^__4i_L_Jl jrjj «LjJJuajj tLctjj jlJH^-J 

j>A j___1 d)U i_jj-t *-__->»- 1 0-3 i -u^___ , l _ya lJU ,___ -Ut _)_> Ijjj ._>!__>_ ______ _jl___IL-3 *l^-i_C jjIjlH 

j_^__uJ_ ijjj^jtil _I__>Jt ^_a <-UI ^ j ■ ^> j _-_->■ >>la_>Jl J__5_j (_Jj_>-_M 4-^->Jl __£) ujjJt J*">JI J-~LL3 tjaiiyi 
-w-j 1 n J__<jL_Jl _j_« 3jL_vlj3 J_) -__-__' I_jj3 - ^jji j ^J___l La _--C (jjjjJI j-l-CJ _-_• J-v-Jl ___3_J^ i^L-Uj _*l l_U 
_ya Jj_> t jl J__jJ_Jt (j _" , *-uL__-J L LljLe L_jj VI 1 Inii, -. _)__«( i^m-j _jl _)__-! L-u ^ 1 .1^ JS^jj * Li ^ (jr u *_i ; 
_Lo__>Jt tfL11 lL-LJI :£->*lj) h-Ajj-_--jJ l»_-T _--Jt tlj-^-- 1 ! --LC ^aic. iL^j__) U j-__-j_4 (jJl -U_L_Jt 4_JL__ 


6t>lwugJI 


olj-^l ~* - A U^^rH* SjUJu_>Jl ___>.j_-CJ1 CjIjjI ^-Jj! w__uL__j 

(j n i *o Vl (j-«L-*_-J1) j_i_L_JI jt 31 _ya 4,.->- jrt <^ ^j-C 5jl j r ^---bj n_$ 


.<j-»j--t---__UI 4_4_4J__v JUx| (jic JjjUllT jljjj__c 4j Jjj_-> JjU"i mi o J-Lii _-_*- 
* 4 <i mVi a Juc u__uuj i_j\jjj__JI e-ij^ 4„.-r j <i i^Tl ^lr.l ^j £*< < n a J__>. ^c-ujjJ 
< UV ) LlljJa rtirt.tl ^ . ii "*> . JjJLu J_3j J-__*J1 ^-JLc Ljj-*c c-ui_JI _ya ^Iajj 
0 JJb _-__>j . LaLoj 4 j 4 -r j <i mTI jj£"tJ J-i-JI <Uj >■ 4 jl C (JjjUn _£jJ>j_o 
L^J^la jujl* j? ^Ltj 4l, [_jry-«_-L_Jt dry] «Uj-^TI Jg,t",««j 4JL>Jl 
J£ L-9jJ_» < rtn tj O-p. * j • LgJ ji_ Lg-U J£ 4jLlo j 1 * _ya 4jjSL« * \j < im 1 * 
-Lu__t J— *J . [_)_o*_ij l^i^n vi J-upjjjJ Oj .d* <_a> ^ jj c^-~"~ (^Lj-U-) 4JLu_j 

___lc 4jj>j3 jl^-c ,,.1 LajL^ 11 Jjlaj Gunters chain jpjjjw 4l,,J.., 

__Lc 2 Ljl_->J1 ujL__L_JI _-J) 4 w niTL 4jjjij^jyL> 4 rtULJI _>_JI ^ juuilj jUaj 
_£jLuU 4joj_a J-uj^Luj j ,nif J-> _)! j-& JjiaJI j\ j'^1 _y-*» 'lP^J-' 

^j i.< rtMlj ^UaJJl I jut jro 4jj__ 4_-j _* __Ll_- _)La <j-«j * I jl_Jj Acre I^jSTT 
/ ; ^Lu_>JI diLUiJI Jj^mmI (j^jjilcwo L_> UaM_1_ <_-_^j--- ^hIm.II 


_JL>uj i 1 j n *M 4jj *i ( ii 4 _>-*jl 4 tU^ j\ j*t*-l 1 4_3t_i_L__J I SjjLuI <^uj _)L£t 
4_cj_9 JE> i (. 7n .3jU>>lj 4 L< J_o Jj_a (^jLuu 4i)Lu-4 1 <\ $ 1 < n \ _)l*iUnV 1 

t4. 1 , ,A( m3 I Jj*L__ 4 U , ,i i jj jj_>JLl _)L_m <-« umj i IjjI , ,<"< a I o,. m*^ (j^^,, ,1 __}} 

tL_>j£{j_A Juc 4ja- \h ts\\\ ^Iajj »(j^xuL-JI jjj Ju <\ ^ (jij 4 1 iulo.TI JUvi ^cj 
JjL_*j J^ J uY, . I ^ln <mI __j_>. ^ JUo JjJLu J_u L_bj5>j_-i _L_c < , (j- 4 ci>Wi 
Orp-*jL-J1 c?JL--i 4_JL_- (ju. 4l,a1,,,JI u3jio _>___i_J ^jl 4___iuJ1 JU-C JL_-5 

qj r c q -LoJI _*;jl--1 ^ju__u _jf 4 .jJ_<_.*J1 5jjj___J1 ( ^_>j___i . jl>.1j ^ <,..4 jl jlSxj 

Jjju _5JJJ • ^j-i-*- 1 ! 4_4J_aJt ^Lol_ ujj_L_jj 1 1^1 jTLc _>_4 4l, ,.L,.T1 iU> ) 
t 4 * a. j A t rJ I ^y-u^. ^JLj-I ^Jl J_uJ1 Joi- J_uu Lr^! 1 ^ , 41 . nl .,,i,TI 

JLJ JU>J1 4jL_-3J_4 JUC ^Jjtlj. 

\ o » t . ^ 1 o 4-*jL_JI 4 1 , nl ( ,il1 uSjJo ^j^rt/-. jj&i . [ J-uui^/1 4 > jn mTI 

^-ic j-_u JuJ_JL oLoMj-JI 0Ju-> Jf> . 4_^u_u__J1 ___C BjJoLUl ujLj>L-JI JJL>uj 
o1j_e_>J1 ^Lui ^jj t[*4 ^r j fl i^IT J_uuiVl Jc_>JlJ j-Sij-« _y> JL>-lj <__jL>. 

4_ujt jjcj ji SjjLj -Ai * _;jL-_ 4_o-Lui_« (j-oj^t ___- ^_U__JL _Q u-^L*-" Acre jJ&l (*) 

J^Joj U-J_fl 11 ^LmJJ ( u ^L - ! ,n,. a) 4l. lt ln, JjJo (jjSo 4 j1...Jm. Tl jjojjjIJUI ^LL-j (___)j . JJj-^a jJLa (-£1^1 


6> u)IJLmUl 6 jUoaJI ,-9 Sm Vi_Hg (09JLAJI 


j->J~« (j_- J_>_M L-uL*-! ^-jLc C_Li}Lc JUjL___J 4-^LjJI 4_^L_Jl £_/Q I 

J__>Ji J jlo _-l 4-5__ i-i-uaJI £JjJu <ji <U^^Ljj . 4 ~- ^ A , ^| t ,„ V1 - U>_11 
L_zJj-U __J_-*jl I Jl^J . _j___x_j___Jl ^LujJsI j-kLj 4jj1 i * " a ^L___3L> (joil ^j-__-_uJ.I 

c>- Jj------i- tijaij [uW] 3_**_____ll _-ja_ [^jSJi] 

* 4jj1 i oTi a ^Lm^ t 

_TU 4.1 i ril r ntl I JLXU (jU 4l r rj <.itll __LiL__ 4_^J_U 4jj) i I j e-Lul ^LuJLI J» J__U 

C_Llj__JI J < n." 4Jol < 11 t \ ^cjj 4J______4 j£> cr^J ' (j^J_>. j jJl I _n__xu LoJI ____<v__ 

UtJlJ l4__fc_J___t___j j _ < W Vi ___>j| (_^L>- (-_C ^ ^ ^ ^ l^jA ^-3 ^ J-^ 3j-_- \j\ \ 

J__>J1 JjJ_> _-ic (j_i___i__ _?l jl £__uj_M j\,.\ 7i a C-LI^ rti ! ^j_i_>JI ^j_*_>JLi 
4jL__IIj 4_3jJi SLclj-A 2jjj___ (_ic lliSTj-A [(__>. jSJi] __Jjll _£i*jj »^p_-L_Jll 

->J_-_ (jj-_J J_j--—-1 I_i-$JJ .4 ~r j ii r<Mlj _j__<uL_.l (j-a J£ j-ijjjG JLu_ 4___L_Ji 
t 4_>-l li.U JL___5 jL>ul __J_ £_>-__yi <__]__ ,1 _<!_ J<o CjJL_L_ JL_ 4__j^j__Jl 
j£> __J_ _r_3j Ull Jl_-I -ijjjr ~M <Uj ^Jj j I 4 i.r.dl t r.Jl (^_i_t__ 4__ujJ_u 4jjL_Lq 

jl ^L-CJJ VI jJL-_ _J- ^-JO C_J_>.] t 1 /jl rt rrrl ^-Jl jl 4__*_L_JI <-lc I ^-J J 3 j_A 

. ^ ^[(jljj-ll 4_x_l_j__ 4_s-j 2j__jL_a (jylol ti> *i VI 

4_uJ_>JI JjjJ-Ji /j^» lj J~< 5t LujJaj L^_Lfl __>-j_JJ 4_jJl_JI 4-jj) ,,,nll 3l_| Lal 
(j_3 4-C j > < a 3jjJL>a jl 4_«j^j0 4_3__u____ (jjc (jj__u C_jL_j t4j jr.f M 4jj < n*rU 
(JLjj 4. yr-t r>> j_J I ^_j__ujJl (j| j_li jJlj «. Lfl_CJ 4_______wCJ t(^L__jJl jl U_j__>JI 

.(i _ ^ jS-jJl ji__l) . _L__Ui J_L_J1 j__ oL- i-L, J_Jj ^i. 4.^, ^i^ 

^yic (jjjL___Ji (jyjfl 4jJ_jul A ^T) f^U iVj_l«_-) L__3 L-tjiTj-A (-_* 4__J__—_JI i ^ r <T 

i I Jl> (JJju- _4_uj->oj * j> i rli 1 1 l___ij jj-w L^JjJo t «- 1 jjjjj _* I j <Lal n" i ii -*! 4jLc 
J___uj 4_jj_j_i_ f | ->JL_> L___ju . 4__a__t-__j__J I jJ___ (j_« 5L_ai- J jio I L^Jj-Ls _jj_Lj^ 
5_L_-___. 4___L^_i l-u-jJI 4j^_5t_) jJJu (^L____j) i t 4____uljj 4__> j rrtll 
t(jlju-l _"-a (jlj____ 4_c__l__j__J I (-i-C (<JjU :(-_»-j_-ll Jj-U 1 Oj'^ t<_J _j U r n _*! 
l_U_ J__u L_JL_-t .(4__^Lc) 4__i__ _^_j__ ->jj_C L___sJl_-I 4_)_jjJ J_lc j___jjj 
4jLc _____ (jj-o t4-jj, , ,,,"J1 (j 1 j— j_<3 J^-iLt _*J 4_j_ju_xI__v "GalloWS" ((4 rtiMi.4)) 
-IjJI (j-S____J (j_* (_-___o Lcj ijl j i"i? 4_xjjI _-Jlj->- L^JjJoj 4__a _________ Vi 


-7r i ijl ^— l_. Lus^^-- t« L^u_ >j->-i _-J_J» __3 ___>-^SJt ^y^S _yo i— >_->"i 1 3jLu_II C j-— Uii-jt (*) 


<k->lmnll 


jijSj LojlI__ i4_i->3jL^ _-!__ LlJLw t jl-udjJI J!>L>. j U;tl ^ (^Ltiili 

)W>Jl 4_lu^v ^^^jiJl] cJjjJU £_fc__jt JL_J *4.j ca^Jt 1 .rtU.a u'>^ 


(*). 


^-L-uJ,l CjL_jjL__ i { i nL-J 4_j_i_>^j <j£j_sii 



^y^jiJLJ t-L>jJL- JU-aj 4J<Mji :t — *1 * JSLuJI 


jL-_ul 4 1 <.»*t (^-Jlj--. L^Jjla 4jj_5 4 i _r.>. 4 u rt> ^---^ 3_j_iLo 4_>»jJuj 4ajL6 CjaIio 
4-dl < (i a C-^^J ,4j<) cmTIj r^j--_Jl 4jLc ___3 t^Untt 4 pUTraj 4jjtjJua '(j-Ld V , 

4-9 1 .i nll Cr.q-t.(i-) ^J i4_-uL__tl ^«_Sji_ j-« j£> JLuC, (fC-<-u ) SjO^lj 4___auJ_ Jj__u 4_JL>. 

J> 

0 JL-> j_c J_i ^lu^J * I a.ni^ *\ * ___1 4j*4 m!,I 
l__^l__- ^2u^LcJ *Ij-*_>- SjjL 1 <i ^jjJlJI j-A Jn i (_-_-_ Vt ^jlU-^Tlj t j___4*i/t 


Ala Jji*_ ((jjil^Jl i— )j) iila Juj 1^"mILc __£> j_t-o 4 i «.">_>■ CjjjcJjl ^J» '.4^-'i La (__wj_wll _jL_> ___ ^Ls- (*) 
4_*_y_iu__JI i " i aI r Lil (jl_-_Ll 4juji L_JJ_s t^Lal 5.1 1 n *-*! 4jL_ ,_--_ 4_____sJI 0JJb jj_oj (4_*:,.j<i na.ll <»___ 

( l.Lua 4j» jrt.t-^11 4_v^ __!_. 4__o^_ul~ C_il_" Ijj 4jj-u_"l ___<_) -_« -H_-_- (jjt_-t (___uiJ-_ (__-- (______*- j , 1_j_j_) 

JjSLi __j_- ( L^L____i jt 4_S^L*Jl JjJa __"s SjLjjJI jl (4_L____J jt 4____>Jl Jji- __- SjLjjJI _r"! 'T**'^^ 0!j 

. ["^_v^_JLIJ . «cilj ilt> .4____s>5 L__' _>jaVl 


<LkoULuiUi 6 jUaaJI S m ViqII9 -d^IaJI 


qm\ tIW £ya Jljla £_-__> fU . __3>j-£j-4 JL_C 4jj_,Juoj (SjLsJj «L-ajj) ^o_-u Y , 0 ^yjlj^- 

^yk. ^jjo] ju-ojJJ 4-«>Lc 4jI!Uj (jj_CjJ -L-jLSJI JjL ^jL. jVjj}U JjLs (j-<i>*) 

<jjS-J (jf J<a*i~ntt (j*j . *lj__*_>. SjjIj L<*-ul dj-^-A JL-C Jlkjj < I* m n- t^(jnflUI ^-J-l 
(4_cjLnJI jjjjJu (j___- 4jjjIj jJij-o j-uajl SjJoLuj j_j_ujJLt ( _ ■ n l (_____ jjjJlJI 3*Ij-_- 

. ( *U_ j j£ju ^J [e^-j^U] o^i 6» f 

4jLo 4J jla i 5L__S Jj3 JL__j i^jL-SJt jl jJj->JI (j-a <lnjV cdJ j Juu Jiieli 

gjWi m.j ^-Ul *4_-l m.U ^Jt <?Ju-> (jj <_-*J->. . t^JLa 0 * (j-Jlj-*- jt t ^_L^Vt (__!__ gjjj 

(^jJo ^jja jj^j ♦SLajL.dJI ^jjjG j j <ij (j! 4jjLjJI 4-jjnJt jj ^j^y nitl 1 ff> . v<r 
4_uIi_>Jt jl] 4_wjjJJ ILuL__tl l-*jL>. ^yic 4Jluj *U-_dj* L^tjL^t ;^L"LaLx J___pJt 

lUj^tl JUU (^jJl] J-LJLl JLLJ (jj_-J (J>-OMj i[(j--»>j-JI L-.I 0 M,l L-_-" 4 MirtUI 

. [(jljjJLl 4jla jj^Jj i_L_i_L_>JI JjJ-> jJL_j 4_4jjLa]l (j_- JLtjJj 



4jj m **JI (jlj j a J V" miLj <L_oL>JI CjI ,q jU "tt (jU ^jl < n "ttt <- i ~rs (j^lj 
(j-uL___jf (jL_3 it-JJj jt_oj «(j*a>j <i «tl j_____j Lgjj i"i j J__j__*Jtj 4-_».jJlU 4__-uL-Ulj 
JL_-C. 4jt (j__sj_-_--J .(0-^ • ) J< <n tl ^-Jt IjIm int jL_*_jb 4______oj (jSL-u ^LtaiJI 

.-LcuLaJI 3jl_c.__- ^j"mi * (jja ^J-cl (jLSJLt (j^ ^LJLI (jl_i ^jjMtltl 4jU c 4jIju 

a_L* t >_-^j.>:^ > _--i J_i____Vlj ^.Ll VI (^j-k-LJI ^^lj^ c-_jJl_>JI JLic <__->- MJLI ^juk^^l j-S^j (*) 
t J^_U___j 4_*_L_Jl ^yic l (_-_i -Lq_u__J1 -UjU^. j j^Vl _U_-JI 'jj t jJL__> jJl__j ^-_4jjJl j-i^l 4_aM-*JI 

.[^j-ill] .'i4_a>L-JI j^>*U I jLa Lgl____i ^ 5 o JojJ-ii- j_-.t jjjSa . V_U Aa&c ^ jL*JJ 


jJL__j ____->? 4 1 - -*"> ' r . ■ — * J_2-i_>J I Lf n- ( ti <L__J_>Jt (/1 jl 4 \\c. i\ *Lv <f. 
, j ^UjAJ l ^lj jt 4-__L>Jl Jl__ _ya] t>^- J-^h, tajjJL-Sj l-_ 

.g ^~\\ -L____>JI ^lj ((5l___JLI» SjlcL- j-^J <j^J^ _r-- J-^J -^p^J 

J jU Ji__«j *E 4_a_uJI Juc. t^4_^_*- (__)! 4_-La j_jt_i 4-_4j1__ 4__i__« 4__*-u____JI 
,B 4_a__3Li ( -A-.i-ojJl) u-iJ^_j___Jt a__Jj-uf J_>j^«j^ tAS JaihJL 4_u-JjJt «uuLaJI 

,4-*jl__!t j-jjJ- er- 2 * A LJjJI (<Lo>L-Jl) SjuljJt v>--> ^ «"U j k ) j j_jju_. 

___3 4_L±_Xt 4_ajL_oJ1 (jjo J___»Vt l-_j_>JI __JI l_j j t4jjxj j/1 <Lj1j J_*_t_jj 
' ^ J J ,> J ?- > -^ JoL_— -} {4JJJ t4_jjlj 5j_4 Li_____ ! J___j_>JL c_L__ 4JJ t4 m A t £— j-lt 
, K Ju__ 4jj___Vl j__>j_4 <j>J^_U 4 Y 4____uJ( _____ (jlaj^L ^— L-ojj < 


C ) J— 1-4^ I $ tt \ a\ 4jjtjJt A'ic. t4_-wjJLtt <L-4jL__J1 j__*j 4jj_uVt l__j i,Vt 
^-Jl 4_^jL_J! JjJo <_]__ jJjJLl j-O^Jj 4io_k_Jt J*Lc -J j_*j . JjVt l_uj t^A\ 
j^l J4J-0 *D Jl__ 4jj_uVt j£j->» ^-3 Oj-^Jo 4jjj1j jL> ^L-JLl 4_Jt j-t 1 10 j! 

AD J_j-_-JI l£j! ..»j tEH jS t(jf f U~*l\ ijyj ijj~t <nU L____>L_i_vl ^j! ^-Jlc 4___tj__J1 

. 4_<vjL5J1 — j-jj Ju (_-—_- 
l_Jj <__-_> (j->jVt (a_-l,n fl) jjjj ^jiJt l^rii^j ^-Ht 4_J_Jt 4_uj__J1 
4 * jjUji -JL___. j_-L ^eJ 4__ I t Jui 1 oj^ t4__uJL>Jt <L_o~L__JJ 4jp ui"Jt ^-b j-J_s_ _u__j 

(_gj**( r-ri 4J tL_-Jj) 1^1 tt 4jJ 1)1 L__-L___J I . 4-_J_lJj__SJ ! jf 4-JJjf— j uJj OtjLJl— 4 JL>Jt 

Jjj <n Lc>£ * L0L4J ^-_> j^4 ** j rt i^tlt jlj_j-o (jj\«r> 4_j_a— _>.] 4 '"ittj 4__?c_j_-L__J 1 
jj_xj «_-jj___o SjL->.lj 4jjjL 4->s^__. 1 ^ jlr 4__vj__J,! 4..c_jL__J1 ,d^Lc\ 4_j-.L___j! 
^-3 4 nUU 4_*_jj3a-_Jl) jlj-JLl j£j-o ^jrtJ jLt_JL_T j-ojVl (jrLJJ L_j_j-A jrU jLt-Jt 
____» Ll_a_3l 4jjjJI l--jj tsf) ^j-ljI j_a_ojj 4jj. <, <.rJ 1 (,tj->.yj .(j__>jVtj p.uii ,>Jt 

4_sL-__4 j_4 4_>.j_Ut 4_4jL2J! (^Jt L^JM-w j_«o jl^nj t«-*-t_____JI jL__U j__-.l JjL 

JjSL (j--vJ ^Lj L-_>.L_-iJ jlj-JL! Jjj-J J_-_tJ1 Jj ^ «" **Jj) . jl-C_4^l J_X-_ Sjlj-ij 

j-4j a-^jLsJt ^yj-c 3ja->.jJLt 4__4^L-J1 SjjIj CxJ_jU_j tjl . ( j__C_4J La J-9l 4jju ju 

j__»-tj j-ju Lf»l '(!)_-__« L---i l-_-jo jLj_C_j j^LSL 11 jLJa t j_9ji,l jJ_-j J-i-. 
4jj-ijf J>L>. ji-JJl 4j____j c-,--j I jlj . j^i-^1 ^-L- L»--bjL>.V ^L-jj! ^ t(j_^jVt 
^L_5jV 1 m.I in a jj£Lj t jus> j t L_e 4_4jL_Jt ^-S-c SjjUt 4__4>L*J1 JjjJ_ L-jJJ < **J t 
o-uS-jtiL (j-u_-_Jtj i4jvjjJ.! 4.4-iLSJt (J-__-S) j_i-_> j>a (_jlr 4__u_jJLl ( Jrt < i>1) j_-_>j-4 
^JL_>J1 CjLv>1 U>^>U I n iUj .4_tjJJLl 4_-5_>L*J1 c___>o jlm.lt iU2'i j-Sj L^Jl1__ 


«LuoLLujUI 6 j___JI ___ S.wA'iqM5 p^l&JI 


«4J_1 ^Lajjlw j! Line of collimation « Juj "tl ^U^» 4_-Lj_L ___> .>j_A _jj_u 
(JIj-Ajjk usMliJ jl>.jj .Levelling 4_o-L__JLl 4jj ■ tuH Height of instrument 
1 « &1 "t,q iRise and fall «_>__1 rr Wlj £___jj_I» *L_bji_j *L__ujJ__JI _-___ _ru 

i^-_ull J__w J3J0 ____ 3_j_>. LLI oUtjJaJI Jj-* * _-__ _U_u_Jt _3J_5JL_tl A <w._i 

_>_-___*_ _M jf ^L_jjVI jujl___ ^L_j>U (_^j__>Jl ^j_o_>JLt 4j! (j.iU ____ j_-Jj ^u 

_yj Jj___I 4_ijj__Jl ^Ju_ <jf [^-^jSJl] __JjJLi Jj-^j ,4j1_4_II ___! 4j1 J_Jt _ys 
(jl 4__Lcj 4_____ ^L__LI (j-J iJ__J->Ji j! 4 1 < nl 1 _>_; ^ii"! 1 <h Lgj _* _4___jLl_ 
4___jj-o jJ_-JI 4J___j ~X>-~ J->- _t~J « J ln *J1 l__ jj irwt 4_j__L_tl *__L__11 jLc_j 
jJLc l^jjj 7i"t \ 4___L_J1 t_<,-_Lu- ^^_uJ_ >4_-l ( ilU < K j 4_cjL_I1 _>__ 4______JLo j I 

___ L__JJJLl J_iJjJ . ___J_*J1 C_UJ-i___J1 JL_C (J_S_JL) _j <l\ *11j i < __-»L4_ f 1 L-<J_>-___JI 

-CjWI -fjj_Gj tL___1 ___ 4_jJ1 (j-o jJl_ _____.! jlj^l jj-o __i-_ ^___JI |jL_ 

_9____jJ1)> _>_- 1 <*i j-bjkj ^<J 4jI VI i__LL___*Jij 4jj <.<rJ 1 4_tL__ __L lj_>1 ___J 

J___lU 4_tL__ _l 4_jijuJl *____J *Li_JL>J1 4jj___J1 iChecking back «___UJI 

_____»! _ys 3Jl_-Ij *L_jjJoJI i*JL_ j j-Ti » jj , lJ_5L__-1 j| __>___.__ Jj_>-^ f* JU - L cJ- 4 
. _lL____Mj 4___JL L_j_L>- i 4jj < (W 1 1 43 J _yo J^_i__~Jl JjjJa 
^1jL_— Tt t-ul _-J1 __j_Jj . 1 1 11 <*n 4J>_1 ijij---i 4-2 ujJo C_>j___1 i—JJj 

i jl , , r„i 3j .i, r L-^JjJo a-^jjJLI 4___)L_JI .^ljj 4_L_o L^J^__ ^l 4i__L_J1 

^L-O-^L iL_j_ij_4 ___ 4_4^___J-vQ 3j JL^ 5jj1_ L^->3 i J_w_J| 4_JLJj_ia 4_5__J_L__J|j 

_ j-L__I1 <_<jj 4jj_u1 u_j__t Jl_c j__jJ_4 JL>-jj . _>jJl-o L«" .a _^jjJ__ jj __J1 
4_cjL_J1 ^ ( (1 rt" .4j^_jj_*1 Jrt i «I Cm*i <a JjjJ ij j JU_4 _yi JjjJo JlJlLo _j__ 3jL__ 
_)J_U 4jJJ,( n.4 ,j-_jf 4-»J__ __)J-J_>-1 4_>-j ill^tl ~ijj J—J^ . _-Ju___J1 ^L___J L — -1J 
_____! ^jl 1 11 o ___ 4_cjL_J1j [*L5_-j____!I Jj-L_-J 4 n (Mitl _yi J_* dJLcL- L_JL__ 
__-__oj i_j j I,» l_4_> a .4jjLc 3j_>-1a 4 1 < nt > n Jji- jl J_Lu 1 4 ^ n i *__L_JLij i J_-ij 
___!! jJ__Jl L_iJj-__j 4j I j___j_j<j _yj",,f (i a JlLc 4_%.j jJJ 4_4_L_J1 _— i_ 4_a*^__ 
-_c*^l____1I _-__ p U j *^ t 4_4_L_J1 _-__! _-Jj-1 2U!>L_J1 JL__jJ L^>L_- _ys jJ__J 

(__J|JLl j___j( JL-j **__uL_JI j-Lc-__t <i xl _JJ_ jj-Sj ij___JJ1 j__>j_4 jl__ 

j£jJLi ___»_ 4j_o j_t_'! L_jJ->j-o _3j_ «Lar.jAirJl —ujJu ^L__1 ____ _)1 [_-->-j-L!1 J 

4__4-l —II Jj—3 < il lr-> 1 j_4 JJ__| J^4____J____(__ 


6c>LujuoJI 


. 1 q «1-» __iLOL_*JI j»j <i > Jl-*^ 4 > j n t<*\]\ C-_fcJjt . <^>Vl ^j-oJJI (j-A 

JjL- ■ U -^- fJ-«_-jj i^-Jj-M 4__«jL*J1j 3j_jljJ| j-£j_a JUC Sj-U i n a C-j_-i__jj 

4_a>Lc OJLitlilj t 4_jr jii i^JI 4_£iL-.j 3 j_j1 jJI <Uj -ff.,a ^jru Jt^ jl j Urtll 


0 I r -Oj_-__vji.1 CjI — — »J1 J_CJ _LjJ___-. ♦ _L_>Jl I j__. ^-J-e « ) ^j» 

. ("\- ^ * JSLjJI j-k_u1) 4__jL_J! -tjjju ^L____i jJoLljJL 



j^J__u__1 k_ o ^_j____j 4_j^_ol 


j___1J | L-ujirn t : 1 _ > » J5L-.J* t 


J-3-JJ1 __!__ <LT_M _»JL<_ V", iiiL [u3>^'] 4 j.^l i.ill 4\_j____J1 4_2ujJ_> __j j__5- a 

j_a__j (^i- i4ja-jjLl1 4_4jL_JI I___j il^jlr 4__1aJJ 4j*_j__x__J1j 4______IJ C_j_a__j I^-J-JI 

j__*_) ^1 j-_JLi 4_jj_uf C_jj_j__* ^j t4l «ilintl JjJ__J 4_J_l iii a I n J______j l-j-uIj 

C__»u 4__>- j n ,^11 _____ jjjJlUI fu__j_ j_£)j <ji__ ,4_xjjL-_JI _____ *lj_-__>J1 4_a>L_*J1 

3jl_c.L_j) ^lj—JI O-^- 4 ^Lajjl j1jl__Lq 1jl__ u Ur I £_____J _£jlj-U J___*J1 

V _ ^ J_L__JI) .4_^jjJ1 d_cuL_J1 (SjLcLa) _jl_Lo _____ ((3Jr,H 4_^___i_ 4___L__Il 

iOgk j OGK __iL___jJL1 : J__2___ ___jj i^>1 __jL_JL___ j-jjV jl____> jJI 4_____lL_s 7c__ojj 

I . j tr . jJoul ^--Jl ^L__a-__ , l jjl__ _>jjjj |oj .(4 _4 m, " a ^Jt ♦ j Ohk iOHK 


<LuoULu#UI S jLoaJI Suj.ViflH9 (o^IaJI 


j_-iJJLt (jl^ Lsl Lal . (j-yl^ ill jru (j;j)*t i n U ^-j- j^JilJ j-tiLua (j^UjS IJlaj t j___i JJll 

-__xoj_a ^pal <i VM j-jI-JL I J — & (j^- 3 *Ji-Vl -r t*>i n\ (^jljJLl d---*Jl (j-« ^-JLct 

oLljJilJ £^-*-*JLI Jj-_>Lv oj^i i^^Lj 3j_«j . 4-^L.ijl £_^u3j_4 u— ol>d-^ 

• lo* l^i ^mi j> ^ ^i ^u*_«v! j! ^Uj^i 

4-ijjiaJI (-JLc 4j_jjlaJl <?JU4> ^l JLsc-j-t-tl 4_Ajlo_9I jj-jj (jjjJI t..u.<ntl jjJL-L-Jj 
<-ulj rt a jj_jvj ^ Jl___ i^l > 11 U (jl j_Sju (^-.t aU 3j-_-iLa_>» j-J-_t _^l 4__ul mJI 
^-3 . 4__cjL__1| (_JLc ^jjJLjJI ^L-i-u_3l ^L_9jl S^lj-S ^j-a ^j-Lo-jj V JL— t(i_-j^ i.ntj) 
iluiliiJt J-flL>. l_Jj__wj i 4_a___3l jtSi II c-oJj-uou 4jj_u I <__ul£ t4-2ul_uJI 4__jj^u_JI 

__-_- c_ul£ jJlJJII <___ <__!( SjjIjJI <jL SjLiJ ^L-JLI ^-lor 1 <jt >-iJJLI 
4L.,nt f«JI 4- r --^L-_i ___-_. jLC-c^t Lol :(jjj__if jL3w( l-ILLa juJiic . 4_i-__j -»jJ__ 
^LcJJ c-aju (ji LaLj i4_j -tj-j-56-jJ ^L-JLI ___- (^jLjj j_jjjl-JI ^_3j 3*Ijw9 

J__iLteJ o' er- 5 ^LJoJI J-«L>. <____- I j-^Lt-o i4_»>jjdLI 4_JiL_JI __JI 3j->j J£ _,_- 
ju>.Vl -Gj^JaJl ^-2 t( j-_-J ,3*lj__l j_i-L (jl __][ 4uL__c <__* j-_.jJLl ju--j <_-lc 
. 4u1j>jyi _____ 3j_-_iL-4 -^jjjLill Ij-5j jl ^L-Jt ^jWti nj 

B 



^ jS__JI-W-i-A:V_ W JSL-_J» 


<___ ^___wj__J| 1 $ fl tr-j <___JI (ojL9^') ^ J "lU 4jj iii "II jjj-- 4 <"<rt tlr> jJaJ 
4 n mj {jj > ,o La ^ju _-ic *4-ict itrnol SLis j^ - 2jj < (< " L$-Lo t3 Ju JLC (jiolj-C. 1 
Lo 4__ujJ_> ^yJJ 3jjj___<_ -JLl-> C__L_i' i__U_i ^jJJ 4__L__oVLj .JjL_JI Jin Ml ^ 
JL_j . J-o-Jt jj.mi1 Lajld i L_-l i ii fl 4j1j 1 1 Jj ^jiuJt jl m <v 4^sL5lxx^I _-ic u_>l nrrU 
4__-____ (jj-~° itnj iii i _jij_j_A (j-c 2jLj_c _-Jj^l 4J^i '.(jruJl (___v^>__JI < htnj 
Lr-^^J^*" l^^ i£-J---4 £-Jjt L^jJoaaj *£jlif 4-jMj Cr^l?--' WA^- 0 t4jLJj_^ < ^ i im^n 


£__J5_U 4j>J niOJ <„, i Min>. 3 tU^ L_j__j_*4 JL_C L jj q r C~x__j t ^£_Jj_~ ^__j A 
(__ic 4jLj_L_Jl 4 j m< ^Jl J_i_OJJ ijl q.,t"j ui^M JUC * JL_-|j ^ljj ^L__JjLjJ i \ $ iu A\ 


Ju_j . I J j 4.C. __.<_, i-_jj t4jjj<_c 3j_u____tl 4 j Mt-^itl j j_Cj 1 o m 1 SLLaJi 4 j /_r>jl 

_-J_j JUC OjJ>-\ (__JI (j-JjUU JjLJ J j - O - t Jt (__icf (___- (3~CJ iL-jiij-y* JUC 4 j ui >JI 
._-____ i JUC 4_i___isJi ^-Jc Lu__ jj_x**JI 4^__»-tj <tru,nj ,!___>. ^_i_jjJ <4__t__>J| 
JjL_J_ut J_*L_JL 3j___L_4 (j_ajVl » lj-t_- 1 j u V_ j_a_-JI j-JL_u jlj o**i i ii t £_*j 
.(1 A~> • J-LIJI) r j__jit J___iJI ^.ic J2_JI J__j>. 

4 j miI I <j_« ^Lcjiin o l_uj ml <Lj_jj1 <_>C SjLj-C <LjjL_jJ1 dJVI Lalj 

^jJLs-ljJl Uji__ej t L_uj--£j j*J---Jt L__jj>ui *(j ii <r>Vl ^L^jJi) 

. JL)JL_*JI 4 rt j 4J 4l i nl i n j 3_jj_4 4 nl^-. 1 ^ j ^jJo _y» Jf> ^ySj i^-__^ __J1 j_^. 
4-ol rt" ,i n l <jj* JL^LjJl ^j->- . » u-*- (jrj____J (_-_» 4l ^i a Sjjj [ju* (j\~t\ i nlnttl J___> jj 
L-____uj ^ljj Jj-aj SL-J-tl {_ya *j-» j-a--j tL^JI <i t,"i nil Jj_3 L^-ujjljj 4jj_uVl 
. j-__- Lo < nniii j_ij_o (___» JUjJl 4jJ^J^I i"iMr ^J * Ljj-Sj ^ijjJI 
Juc oj---^ ^^-^ t<t~ij 4_oL_ujj SL__JI Ji-Jua Juc LjjJ_j_,4 3j_£ 
j-«j .(^yli-dt J-*-»J _7-* L-AjjJU e>j_o ^--Jl <jjpj-iVl -Jljj..*»,",! 4 ni Ai ^j " uiU 
u_Jj in o L^jIj" i ii Ij dLiall 4_^at "< ,< nl (__ic 4J__iL>JLI C--4J j-___>J1 jtj_^v_L__l 

JjL _____ 4jj^>Vl c__^__- U_? i^U^I .L»uVt ^ <*_ *5 jUI j-^ j____Ji 
oLi (> jlSL-U1] (ujA-> * JSL-JI jJ^jI) j-i-l c--j sLilJi 

.[jidJI 


JS ii_jj-» gjji ii^j -_____- c^JLijl» :4__*j U «i-^_JI ^LJLI JpU.1,> djUsS (*) 

^ j^S\ v LiS (>^US«(iAJ*) JSLiJi ^ __*__.j jud sbVl ot li_-vV i-L^L, ^ . 
t-»_oj- jjjJt jLjwVi Jij ^y*_^ali (^SUjj t -_u_u>Jt ^ Jjipt jj^^jJ) _)| <uJa ^^Jo *j__-« J___j t L-_ut 

.[^j_dl].-_Jill 



SuioUuiUI 5jl*_uUI <kih yipllg pglsJI 


(0 



^L-M (jJL-JI 4-JJ fl"ll jJL) tfL>uL -___*___J1 J__>JI jl j-_»jJL j-iJ_>JI _)-4J 
j-li j^j-* {y* <Uj J_cj jeJL____JI _y— - Vjl JjLJt-) (j,L£ |^)_i_>JI 4jLgf _-_ aJlHjJI 

i Jufc J_u ^ii < L&j n ujjIU U j-J-JI J-^H» (jr^l J» ^L Cjj n ^.Ul 4_jj /j "t| 
Jrt < <>? __11 _£jL*JI J_4-j_>JI _)-4 _ff J_l n inL 3_I_JI __JI jt______Jl _>-<: < tn j VJi 

_£j_>J,i __-_ _tf-x__L__ jL-^__p_u_JI 4_al n "i r t> V1j ^Ij3__uVI Jlo _)L_- *_Oj->.jJli j-LJI 

♦ 2LJL-JI j-LJ1 j_x ^LJI (3_ilj_J1 (____. !vLJj I j__ <j£j i{ 3__U _-___. VI 

j-a-*j jl j-ja-*- \S\ O-^L» _>£-) fj 4_L_ t( ^^^l oL^^jj ^jJI (^-1_.j 
jj)L>Jl l_)jJL_XI (jl j-yoj . L->Jl_>. j CjLuo1__J1 dJLA (__JI L ______ I 4 j f 1 <U inl dL_S 

J-«_-Ji (jf VJ *_y£>j-1 U i ii (J7--C- ^Jj ^ ' 4 >JJ (jjjljJLl j*1 J hr " tn\ 4J_Lcu 

j-A <t*in 4 _)rt "r **M (jL__u_'1 oLu-ti ^Iaj jl dU j . __L~Lie c j_/3 1 (j_>j _M 1 

j-i-j- _jl 4-__j___-_>Jij . _^_L_>J1 4 'i 3j_L___.f ciJUl (_-__£. J-jjUII t__jjJL_4JI 
*__J -M (__JI t-J^i jpa J__uj 3jI_$j<j t Jkn i nj ij— ' 4^LL__-loVI Cj1j_-_J1 


6o(jujuoJI 


v,r..jr.T,ii; 

jujl_*_jJ tjry*JLJLl ju^. J l 0 « ~ , « VI 4_AjLi« 4 j "i jfi "<H 2L^l..uiU Jj>j-> e~jL_? 
L % ^£Lcu V ^lJl 5 % i lt \ ^Jt jL$jVL_> L ^j! ^pojj^c ^L-oJj tjL-wc jMj oLcUuj^l 

aJJt *lj-_OJ 4_)_L_*JI S|_Vt $Jt> c_iVjU ,,.'-M j flb .3j_^L_^q 1 m,1 

j-dJ-> ^-l^ S_.j_*jJLl oL*_jjJ,1 <jl cJLJI J<^irtll ___! Jj^aJI (Jj-i-u JL-J .oLIa^MJll 

c j£L>iJ C-jL_C Lgjl t « L jJbJl dlLsLJ ■^A)) ^j_jL l_3j-_j 0_L_C L-iVj Umi -M 4JT 

<jl n. rt CT JI p,,. 5j oLajjJtl JL_^f o\S .cAM, JkJI 4_!1_ ^f t 4___j ^^LjJI 
(-j3jj»j ^jl 1 t\$& _jSu ^Jj .«£jL__»1» «i i dl t4jj nir ^-jjI ^lj^-l ^yJI ^ < " nj j-v^lj 
fWJ (jL-* LaJL__j ,^caV| CluL-* ^jjljJI CiL_Olj-tl t^JLa-" miI JL£i oLujJ.1 

cJgJU ^L___1 i * \ . CjlA£> i*$ula ^^jJI^ * J^Li/ ^ , n^. j_*j £-1 >^tll 4_l>.jj 

C_aL£ 1_j , J-__Jt w ^ jL___»tjJ1 (j__C _______! ^JLJUJ ^ i.i ^JI (j— « oi-^ 

9-A La J£ _>L_ i^LLa *J-Jp.t jl M.rf C_*_L_*___Jj t4_fljj t a 1 4____J_ Vl 4_-l miU 

1-1 .3_L__u_11 I $ t U 7n C_)-i ^-oJl i^L-UI ^-lc <<^L___ , 1» ^j 3<Jj_i ( jl_* ^jj^-cb 
:4j_LtJtt ^ys ^yia-j h fw...-*Jl f L_jj1 <jL_ II f_-jJ1 I _L_> ( j_> 

. JuuoljJI ____ ^LdJjl Julj 



KjolliuUI 6 jUasJI ygM £i,i.-*igllg pg-u-JI 


oL_J>>L-___Jl j—l-^ u? .(V-t * ) J_C-_-JI ^Ij V - ,„L ,lu<«j 

OB 4-3 1 ui.ll J 4_-_LJ_ *-Jjil__ll ^ < »■» >I 1 J-A BS <j-_" ijl .4_oJL>. ob-JLI-__u__*j 

BS = OBtan(J) (T) 

i§ 4jjt)Ji Cm>, i^j t 4_«jU OB OjL_> 1jjj .(^ ) 4jjl t «H 4ijU-« ^-Jkj 

< M i ih j <tj iO 1 (__JJ 0 (jja ___tJ_>Ji (__J1 (2ljjJtl) Cu-Jjjj t Ml (j*l j 5 4 _Jj-_>uj 

OOj. sin <j>. sin 

BS= 

sin ((j)-^) 

LiLeu (jjjjLJa IjjL-? (j* «1 r <iH (j^j-u-oLjjJij tjrtj^i-ill u-* ^J-^ 

^Jj 4 1 .uiilL 4-jU tll 4-j^LJI <j-a <GLd *£j-Jt I jufc <j-«j oLI *1j-^j (ji^- 

JlaJI oLjuj-jo ^-1 J V " 1 <>V 4-_ul. m<.\1 JjjJ-_j IjJJj-J J^ (j?- 9 (jj_».L__-_U 

Jtn'^?j ,4 jMMt JIjjJI JjIjl». ^Ijl-»*; ,„,tj oLI , .. -hJI ^JI 2L*L>JI <■,;.» "J 

«^yJJj j i II J*j£ <j_* 4J___aVl <jn « ) jl j * f. 1 <_-_* JjjJaJI djufc £_-___jV 4_SjjJo 
tjjjJI *j-i>J1 (j^ t^J 1*1 mII t<l*J L__iL_j? ^'n o J^jJI I j-A <j1 <j-« ^-jJi tr^J 
JL3j »<jO>J miU ^ I J .V "1 . (i V £j_u_»jJ 1 * in V a <J--* 4l*L<oVl 0J-_b 4_Lo ojlJ-»! 
__jL£JI 1jL-b 4Jojtn >■ a <j_« 3j_a!_L-4 4 jtt j i^j-JI ^j__*jJIj |j__JJ1 <j-j| i~^l l£j->- 

.(j_>JjJ,1 O-u jJa-l) 

: (jij? 4jUa§ jl jfj (j^jt jLa-jJ 

,J"j->.Vl \ 0 ^jt-4-> (_-Jj Jj-*-_jJl *-<* t^l (J-3j! 4 * J I J_$j (J^J^ jL*jV 

i(jrt 0 jti ^-Jl « T >VjVt , »Vl (JjjCJ tj ^ ill 4 n «X ^yJjC <— *m5jL*JI (JjjI j rt!L 
j-jjJu (jjj (j-« cdJj->. cJJ i^>« VI ^JaLiiJI mJjj (jl ^JI SjKmiU ijJj-^j 
2La>LftJI JU J-stjJ j-taJll J^L_>- SjU i,„tl j j »T) (j? (jjj (jjo jJajlj i*-dJl-Lo 
j^± ljjfe ,4_>ajLjtJ1j dl •.<>> j_jO (ju 4JsL_uJLI ^j-u^J 1 1 ^jir l_3j_aJJI (^l '& (j-jJl 
(j-_j? 4 • U ^ (j_qj_C; (j-iL-SJ l{j Mirtl 4-2_J^JoJI ^l J V" kiI (j_L-jjJ . j-g-jJI (j*a> J-C 

•(! ^-^ • J-CJ-Ji 




icLuoLLuiUi 6jl__di <_9 61» N q M 9 p^JL—il 


jli (£_c jL*jj 

<L_jjj *l£J ' "J^ Cr- lu^jJ___ VI Jjt^wl^ 4_i_-Jl JLic <-__ 4 jJL jL*j_ 
.£L__J1 j! *L_L! 4-LLSJLI 4__L>J! _£jj _f <_!} 3j Um.U l_Jj__ ^Jj tL_J__l £__uj_"1 
t^lj nU) 3 jUm.U 4-Jj j-j<-3 _;jJI < JJ-J1 4jjuj ^__ y L__ _1 jJlc _1J_ j_u <h __ 
_-ict 4_~L3l_.^/l (__l_, lJj_>oj Jl>.1 j ^jl^L J_U <*ljja <___: ju_jJU l__j__ J-J- 
(j__ .3j____U ^ JL- _;l CjI JljwI ^jjj (j>4 ^jJvl 3j_>a 4 — LLiU 4__L>J1 jj 

U • "i4 i4___t_- _£ jJl JJ-JI JjLuo! JJ__ ^-3 L$Jj___*lj JL__>jJ1 ^,"Urn <jrU 4_-L«iU 
^J_i__J Ijl 3 j <___ jf) ^ Y <___ 4_aL_U l-Jj C*jj-_p 1_1 Lf . jlJI j^_. 4-»jVJI 

.(l-j ^ j_l_ji)j_ji >_ajij__„____u^LJi o^(>^tj4>ii 

I4-J Jtti (J-aj ^-iJji aL^u} 

(j, »L,<a, ( "Jl ^L-Ujl JLD- tL-^JL_.L_ £jlj (j^OJ J_-L>- jf 4_jJ__ ^L-Ujl oLjcj^ 
lj[5 .4_j__U ^L-ojjI _-!_- J-___-u JJ-J1 (j_J_- ^oj i°10 j_Lj <_«__- Jl__jJ1 J-—»1jj 
° 1 0 JLl-C (J-jLl-UI ^ t^**» ^_-uo tL-jjlUU C_3jJl ___ °-0 ^l ^j.ug uiTI J__-i ^J 
4_*__ 4jjj L_Jl__ <j_Uj 4J___i JL_>_ (j-jl-s- < l>J1 ^-Jl |*LaVi __1J l-Jj->uj 
t _JJjJ_ jIjl_-Lo __-__lj *4_ j__U 3j__Lj_j _L____i _*j_- <jrU La _>__-• ^LJ <4_ jJJJ 
.(s* \ * JSLjJI) 4_ jlll f -_j1 <__> 4_ T J.JI <jj_u 

l4_i--cU Ji-u V ^L-jjt jL^-tl 

u__ i l__j__l j-_ <jiL4J V Jj->. jt jj_4-c j! 4jjJl<> ^L-ujl jLj_jV 

JjUOJ L-4 J_L4 LoLJI t ^gi .L^Jj 4-*j9 ^JU 3jK,( (lU L_Jj->-J C< \ L-LlSl* 

t4-jjj J-XJL-J ^-jJI JJoJl 4-ULJJ J-jL-oS/i JJLC J-V>-V ^J t^_>J ^L-Ujl (j-yL-dJ 

^i c-S^j; ijj .^j^i jj - ,»1 s ,.n. ^> lJ-L>ji ^-jj ji ^L-«Vi e-Ji ^J>-^i 

CJL-C ijjj * JL->.|j ^> i ^> j ji-L--Uj J^l 3<:Ij_j3 ^.L- l >"Li__J,1 4J__L 

L_Jj_>U . JL>.I J £_JL_o1 j|jL_UlJ _-L_ l 5d1j_3 JU_ j-_jjli J-J_ L_J_>J1 ^yJJ 4_ij_>J1 

Ljj_uau Jx_>Jl ^LaJjl (____ J___>J .^_u_>JI 4_i_i 4jjj ^jlSLoyij ^_i__u _jl ^jjl 
(jr^j ^L_jjV1 (____ J___>_ L*lu i( > * jt ) ^ Y ^ JL_o jJi 7i\ (jyj 4_3__JJ 

4_l_t__i jJI JJ_Ji J-jL_-l JJLC 4_iL_JU J_b l_)j___j 43jL_l_j ^___>JI 4-a_ 

_L_jjl jljjl_*_J \^-___ 4_3jjJ_J1 ^Lul (jSLcj JHL .^-Ij^l ju_» jJI 4___j a__ 


£LojjVI JL>._j x. o i mj ftj ~r ) i4_u_j 4 i mi 4j1 -r tu j? j_iL__> Jjjq < <Jj_$JI _-_S p r njw 
(j-4 l____S__<__JI Jj-uJI (jrLiJ *'l *mj 4--I mtl (j-.L_£J L-u-ulj tjjrCirtl* V a (jh*<t*>rt > (j- 4 
oJuu a j fu-_->Jt ^Lajjl H JIcj <(j > •) J< m.II *<j_aj^l (jJj ,<uui_>JI 
^--Jl 4---1 m.U m J JJ__J| g-J>-« jJL^ Jjlo (*1 Y =) S j JL-*__>ljJJ jj9j---> Jjf ^ 
t(jjl 4-uL-JI 3*1 j-_Jl X + 1 J (jjJj^l 3*lj_-Jl X J *ljjj| ^jjl L^j_>_i 

H:a + m = S:(x+l) j H : a = S : x 
a = mx jH = ms 

.mJj_s-'_M jUjVL **UjL_U X j S J_T l_B jL5tJ --jjJajJI <j-4 JUjlj 
(_--_c J^ WJI l-JJj jl <nr I jt-uojJ 4j-LoS/I aJL-b (jt (j^ ^jJl (_____. 4j1 l2-_u JlSj 
Ljj^ua i— > LllTi.t I c_>L-ii->. Ja_>o V (Sj-ri Luajl Ciooi^ l_gj) VI iL-jlM^tl i—tl i 
(j_£ Lo J_C_* .4_j___l4 oLl r m ~- *lj->J ^l ojl 7" lj jjr^Uu-J Jj*->u (_7~~^ 4jvj jJL 
(j_vU_-j ^j l^ ' "^l 5jL_-_-C J!^L>> ^jjd c-^Jj < <-Tf 1 1 3^Ijj3 JL>>I jj_> LjlUa 
.aUjmjll 4-Lll rr.^Tl oLLjjJI <j-_-*J ^lj^-lj *Jlj-oVl 
4 AjUj 4j! I T i^lj (jL_> JLoj3 U-L-_i1 l-ajIj (j__lj_cS" (jl_jVl (j_yU_- Lal 

^-3-j_jQ JL>.jj *-U lJllu! (j^J *( jr A^Lujyi ^JLlJI ^yS (j^UJLI ^yJj 4,j nilTL 4 o fl c 

(j-jJI 51 i nl r uJI (jl • ( j_3j_/l l— >LZ-.l i n fl Jj^- > ri*1 J (j_jU_JI JjjJ-> J_U__5L_U £C_-__>JJ (^jljJ 

(_-_- 4__1>. L^jj * j-jhIj L^J jl_> L^Lo J_> 4l*__>j (jr^-ujj (jya 4-_JjJLl j <(__^>.j£JI l^aJ V"i rtl 

4j3jj_«I1 Gunter's chain j^-uj->- 4l r.ilinJ LiLw 4JjU^ j-p.t" tL-3 jjL J^ 4jL$j 

dJLA J_t_>a (jf < t <lr VI (^ jJl_uj .(jr^LLxjj^_iJI uy>-\ lJLIj (jh i n,A (^Ijl-oJ 

4-j_jl__jVI C- >L-vl i ntl (jlj *j_i__Ij (jr--^ (jj->>l «_lU L^-i ^j___j (j__> l_jL___L_j__JI 

^jjJI Ij-Aj .4-bJ_>JI j jin *\ \ U-i UUj U mi n'i *i_Ljjj_-JL 

JlLo t4--»t^ r nlj (______) lj*_/| (_yj| 4-J-L-uJLj 4jI__>L>> t LoUj J J 1 fl tft 4_>-LuJ,l (j-4 

« 4_>.L__J,I )) -J (j_aL>JI J-L_sVl (j <i < ^ "i JJ tL_j|jJLct_-C J-4__l ^_JI 4_vL>. JL>-jJ V Lttj"w 
JjbL_5C JL-ul (jL-L-U 4_4-^_U 0---->.^Lll (J--JU t(^Lq-4 (jj| 4-JL-X--> 1 n ^ t J_J____>3 ^i. 

I (_-_£ J„C-CJI <-_(..!, uii (j^jVl ^J-C 4____aLJI l_-jIj-l__JI f Lj-cL (jry_.jljJtl 

4 mi h \\ U>!j_>.! (^-jJI 4jL1 (._->■ Uf »(_--i--> Ij VI L-iL-l r ii 1 L-il r ri^ 4_lLL>> L_jVjL-L4 

L_L>. 4<7 i^ia L_-jl_r I ^ K I j <4j£L£ 4_vjJl> 4^j2.J (j-4-^ JK r nVl 4 n\) V a l_jL_wL--1 
*4-^L__J>l 4jj i <"JI ^j-i SJUuj _-J\5 4jj)"i miU 4 rn, ii^TI ^j-C JxwC _y_ -lij^lo U-i 


£__». .(^WO-YOi jj-_-__JJLl ^UJI ^L^-Jt 4 n jUtl (jLS 

4jljL>_)l ^Jkl (jLST _l__Jj »4j1UI tnt 3 j. j ->J I CiL J >*i II 4^-xtj_xij *1 ^< " i i 
t Ju ^yjJI t«3jjjjt 4JjJlU)) ^-_-L 3jj w miU oljuu 3 JljJL_*JI 4 <i i-^L-JI *L-j 4j_5__JI 
Ijj!-_j tj_j_>J1j 3,1 ni.tL Ijj Q n< a JJ ' U (jl->J *^V*\T 4j___ Lg_u_u_u_uL3 (_,__ J-__Jt 
_-_* <j-ujJ) «JjjljJ-tl ^-t-J^L» t-djj-jua (jt_S* ♦ Jit_JI ^-9 Jllt l-aj iJf.fl (jL-J La 

Jx_*JI jW-ui _-_"! J-aL_!_JI ^__j__J1 |j n i J (jr^Ltj * ^(j-J-JL _»jj____>. (_,__ jl 4g_*-j 

<■ # ** 

JL>-1 (jl^J . 4jdjJ_i_ix>- 4jMj (j-« L_J j_jQ L_Lj_9 L^Jua JJj JSJ (jjro- i4JjjJL1 *.Li> 

. JJ i r t, 1 JL_>.j ^jja £_jjjj i 1 Jul__9 j jrtj (jj C--U <---U (j_4 L_jj_La Jjj^oJt _>_JL-V 

j-jj (j_c (3i>--itl I j-A 4--J j j < .wa ^jjl ^L-t_byLjj .£.--__ j (j_> (jtj o (_£jLa-*JJj 
5 Ajt^tt j-__a_V £ Lu 4jJjj r .l<h L_<__j! 4-JI JL£C t4jcjjJLI 
tj rttl *L_J ^j-A j— >_»t Laj J-4_-JI j > i.u ■ \ rt "ij jj-_____U jLfi ^ jj Lllljj 

Jj-ujU -Ijl> 4_JLc 4rtK:JI jt ^Ij 4__£J *>j-4jJLI *bVl 5jj^> (^Juc (_-JMj 

J^l _gj fl ni L-jjIj ^ylr 4__-4 (j^ijj 1j_4>Lo ^LIj jl*t ttj jL) _>j-o tj i_ m irtLI L. Jtr> 
. ( I JL>lj *>LoLc (j-u-Jj JL-v__. 4__C j-4-^-4 S-*jljJl J^. ♦ 4jUI <__--*> T % 4 j f ii M 
t" i nlj .(j*___>Jlj j_>."_/l (j-o -J^ljj JLj mO (jt-i #L-jJI jj inrll j-a! ciJJj JUljj 
jIjJLI '"'I J n *^ 4J^L_>* j ji." V J jj mi 11 (jL_i Ljjj-ILj I_JL>.|j Lqjj J^ ttl lj_-_> 
J_U 4_jajMJI 4 AKltl 3jL>.j dLjj J^L> (j_^ ^TiTt u.lj ^LJI ^ 4_^JlA- "i ...11 

t 4JLo,,tJlj tJUIj ijtjJLl uLt o -^j ar^jJI 4_L-Lti ^l___JI ^ J^-JI lj---* 

^---Jl JLxv_cVl (j__. >_-__--_- irtl in a ^LLjJ! JLi-ct ^-J-C O^JLjUI dJlA <-irt iU 

dCuut ^-Jl j>. Disgorge «j^j» LajSL-i j-bju jt < ..j<nU ^.-Lc *Jj--aJtj c. <u 
jl * niVl djL__ c-JL___j ♦ i- . I «i r SjjLjj 4,.t, j-LII j-* *^j-i d*)3\ 

( cjjJ J 1 <i U ) ij-yaj. ■**< I U ^5LSjJ l i^ijl jSJj tiU <t 4 t m, tr\ n\\ ^ijJ 4 i i-nLLa 
*_j^___-vVl lj_--> J--_-o (jt l_J_i_1 Vj *urujl — <*--- j U'j L^Ll-JI 0 ft o tj 

^L>j (juiL-ui jjt (^jjt ^L__-jJ1 (__-!! 4". « jiitnj VL_wi - (_5j--_-aJI 4__u_i>j Lo ^jUl - Jji-rt jJt*_v Jjt <j\£. (*) 
j-___*Jt (^J—a ijua^^jji i-u-^jt J-. J^ju Loj 4jj_dt j>^t jU-JI jJuuo ___1 jJaJu _j— -* «JL*-,- 1 ! 

(j*^ Jjt_jij jj-i__ttj -liljyjJt <. ,_*_$ ^j-o 4_i Lr Jj^j L*j_3 j-__i gl.in ttt (_;-L__s IjLa t4*i_u t _J-_fl_1 *-a _>i_l_»- 

^L__ *4-_i1j_fl __I1 ^Laj ajU_- -_3j-_-__t JoLIt <±Jj _---" t_L_t i_UJj _>* jtj Lt_iB 4_Jjj.___ r U.j _>-« j---->- 

^^^-'" (Tj ***_' (-^ *j yfl tl ^IU- _jJ-- 4j.tj--_a __-* (j-JbtJj . Li-aj",^ 4___1j-_ j»jJlf i_-jLj11 »±J_JI 
.^^j_J,.|J .^jj J^ Lr^ ^J-L-J 4L_C tjLiJJ ^jtjjj Q 'itiy-J-* _J-* — ILi fU hj-L-JLj 



*<V->linnH 


__J1 Jj--J ^JLjj JjLlj^M jnin^ ___i 1 j .j*i ^ «*K ,*:.j 4_jj I j j 1 1 J--*-J __- ^jLj__JI 
jt ^-ic . L^J-LoIj « ^JLJj 4JLJ L_Jf» 4j1jj _-_ *L>- La ^_*_j ^-ic L__lj___yi JL_- 
fl Mi«lf oU L___tj Jl « r 1 3j!_j (jt j__b (SjjLJI) 3jL__>J1 0Jl__ (___ ^II 
J_-Jl_JI ____ JLoIju 3jL_J! __J- _>£-) fd __*^L__VI ^JLJI ___■ 4_aL_JI JL_C -1 

. ^L_L*JJ _, Ir^ V Mitl 

_£_L>JI (jjJLl! J}!j__ ^jJI 1 n^f 3jljl _>f «_£jL>Jt c-jLlST» jl__>jj 

fi » «1 n tl jj^i^^. J__J t^LI___t!j Jal t i^n-M 4jL__ ___* OjL_> _£_1vLlU j mijT 

1 $c Lul * 1 ij _-__]! (Jjj^aJI -r i>>jLa t4.j ^^11 4L>J Mi^lt <_jL-_vJ! _>_« j_»_>. Vl 

IjUb I JLjJ . Olj irttl J-__>- oLJ_XVX. JljJo Jj->."_'lj i_J 1 < 11 >J 1 J (jjiL-J_2JI ____ 

l_JL___ .oLL___>Jlj oL-ol jSt I ____ 4^ jl_3_t_.<.i J.I oIjl_-jJI l^jjjlu ^ < <■ 311 

j£T .4_j-___4 (j I j j ,a ^ljj 4jLct (_£jL___jj i « 4J j t )) _- <. < 11*1 ^ >J ! ^j-u L_J_ 3jL_-j 
. j "i a \ , ti __]|j___ JjLjuj I_JL_>j .4___jf 4-jo, i 3 a _j-L__ J>.j ^L__jjL) l—£__4 
3jL__j (JJ_Cjj <£j-Jl IjLA (j_<s 4j_*SL<3 ^ljj J_J 4_4-*_La jLLa! 4jjAj ^Lo-wJj 
jLL>J! 4_j_>-_jjj Lmiiti IjL^J . l__»-Lo jJLa V* * __J!j_-J $J_L*__4 <(-Jj_*!)) 

<<_>__ajj| Jl n c » ^__u! i_j| X VI _-_» Jl >-jJl *Vj-_. _---_ (jl kjj • Jl__-1jJI 

_>_4 _JL-_-o £j-J JjjJ-_ ^-^J^-*^ 1 JL-j . «j____>J! J 1 4 f ■ » ^--uLi <j^j5j_«jj 

(^-Lc. ^_^jl__L__j (__jJI 4 jl 1 h « tl 3j-_JL> (jj_-_w<MJ V (3jL^JLI ^_jjL_%_a JL4J-I! 

^jjjlj— 4 4_aj1 "j a (j J j J ^q_A Jj t_______fc_3 4_j_i-j O^JL-jloj J o t !i 

*(jj--L__il Lajjl-sj (_--J! <i!j__-oV1j 4-^1 n*i 1 11 Vi 

LAjJL-TI ^jt JJ^-JJ (j-L* *j__L_>Jt J^oL__ 4 j >.L_jV O^Jljws SJl__ OJ_>.j 

4_i_t_Lo jL_a! 4 a.i_j ^_J I j_>- jt i L_4jj 4-L-t__4 (j!ja_a Jj j? OjAj j-A 

4 ^J lUj __5jjJo ^-ic J .g.*t t J 4_^L-jV! ^JLA <j1 J-_b1jJl _y»j J J_oL__ JSJ 

Lcjj (j_»j__oj (j! * t ) j ^j (j-aj iL-iL_-J1 ___ j-^ju ^J Jx*L_!l I j_A (j<*J *(j-3j _"! 

. 4jjLjjl1I 4jj_J1 (j^a 

j_?ju . 1jl>- LjJLc (j-ijJ 4_i_CJ tj-j_tf> ^aj 4-y_*Lo jLLol 4j___j (jt jjuj Lqjj 
t 4jj_j_ll __Jb 4-iLs jl\ ijpJI o-LS* jJ U_? J-4 jJI 3j-l_-V| 3 j ^ Att cJJJJI 
_-cL__J! JajlLI 3jl_-j5> [<-.c«SLq] j-U ^ , Yo ciujj_>Jl t*-4jJ! jLpc! I i i< o j 1 jJj 
V , Y (jjLa-ju j__L>J| JL*_c (jl __i«j I j__)j . 4 j ! 4 j 4jjJ3 j--i->- ___ Manhour 

Jx_*JLj 4jojj 1* a oLti 4 jlt ntl (JU_*J1 O^JLt-o _jl , Lj-«jj 4J__o!j_L- 4__L__o 


«LuoUUuUI SjbaaJI Sjai-WgM^ p^bdl 

Cj 1 J o*n j*-0 «(jJjL-^Ji -jLj_>">) cJjJj^a jt ^oJjtJ j\ JU-oil (j-a (j£J < L-t-a 4,iiK~<tl j 

Col. Gerald Napier j j.jiLj jl!< j— J_-u^J^SLU _>-jJl« L!) 5 t j ^ * A 4_J~o__. 

(jjC CjLjL_u _--L- Jj ts\ *+*\\ 4__>.LjV t^-ljl ni") i(JT _>Jit (jrt m.li^U ' * "» " fl (j-« 
Csr^l JL^Ij (j-« J-" J--*--- lH> - iJ - c J---^ J*--^ J-* L^! ^-^e O--* 

jl_*JI (jL__j t i c-jj \U[\ LL___-Jt 4 j 4 ^.Jiij ^jJI jlfUI ju-Il 1 t./i * a • . , 1f 
(jL_> IjI J_i! jt « nj-Ul _-_. jL_uof oj r c?JI>2-* J*Lc J5* 4Jj-«->J Lt j_____VI 
jlj *s o ^«JIj-j-. 1 (jia J_> 4 .t u» J5L-__ _.__ J__J3 LL___jJI c__L__j . jjl_*jLa __]_!__ 

<____ 4j>j__IIj Ci'm...V| J-_ll 4-_jjJ_JI aJJt Cifli,l V*i i »1 JL-J *<L»j__JI j-a -_jLqIj_>> 

djL_> ___. cjLjjL_>JI (jSJ i _____> LI1 jj-oJI Cj l j m > (i ^ -^ . jLI Ljj___ 

^-Ji J__-It JL*_- 4 t tn\ _>Jl>_) C_jL_- .(jj/^jJI (_____ J^-3-_» 5b-_t_JLLo _Lal_>L__-c tVj 

J£> _-JI ^-___»T j! jl_vIj |*_-_> (_---o Vj -_iL_-__pJI (j_-1j___! <_-«,i j___>JI JLa-c 

t _jlxj_i-t-a ____ (jrj o 'i a JLn-tJI ^ j <v (jL-Sj .4 j . V m< _jj_a__j j rt -_■ J-aLc 
(jj]L_j_>JI ^_hSj 1 o m j i J^L-uoJI <_--_ 4jj^ A ~r j La £__o jj jj_jQj__j j__L>Jt Jl o r 
^j iL^Lijl_*w- 4-j-S (jjJ-L (_^jJl (jlS-U (_-JJ 4 l jW J^L__JI J-4-3-U <jjUj «sil 
^j-jl L$_La JUu L^jjj] -& i <u ^cj j__i_»JI JLc__ (-Jl L^jjjjUj 4__.jL_- JM---JLj jjjjju 

.2LL_J1 Ji^-JcJ-t 

4 t j jt*n I Uj < Ij-jo! (jliT Jl____ L_tj___>- c-j j I U 1 1 4jj--JI 4-j.a-^ c-ji r.n~- Lal 
4 j -J___UI jL__" tjtj ,(3^_-Jtj JjJ-Jt tJoj^*l\ ^j-^i Liiljj *JL_»Ji 
o . y j ( jlrt «nt lj l5jI-JI (jrL-k» j-Jt « U if tj_ua Jl>.jj c__ j-J__U 
^LJ__ 4 rtl"<V a CjLI i ii„'w j>J>" i,h" C__l_i JjJU-uJ! 4_oL_ll 4JL>- . jyjl ^-i-- 

j-c CjL aj "v 4-L_> i -->ijj 3 jl__C JjJu__Jt dJL__ (j^j-dJ (JluL-tj > 4 n 1 7i V « CjI _V -V ^j 
^ljj < i^ *i (j-Aj t<(^l_tj iii II» ^ijjJi CjI JU_vj_j qm\ j nll (Jj — *jj iLun — oJI 
4_4j_>. JjJ-> j-4 JLc-JI ^L_ujl jL_-C.L 4J1_>JI oJJb (___5 ^-*_>JI <_ i ut -cjj , j \jjX \ 

. f.\ _*J-_o £jj j ^ — L-______J I 

iL_-___-_JI (jj- Jj-L-JL ^jjuuaa Jl__u (__]) 4 j < n liL 4jI_b j-A ^j*__>JI (jL_> Ijt 

: ja (j oLoj_>Jt jjlc (jjSu 

. 3 _L>. I jJ \ 4_<ij_*Jt i t^j"r a fjui ClCw i ~~" 7" = (j 

J_> 1 


(Jo-^-~ __U->. i \ V ~^-) --> - (jr& £ L-JJ im,*H,U fi»JI <_Jj^D <jj| (jSLcJ 

"J d)L_i «U (j! ***'J . 4-jaj>_>JI tUj >■ a £-£j_4 lt^- J-^Lj-U 4 c i n °i j 

_Jl_c 0 Ut — jJ itls p --tl < Uf7 q LT itj l__-A (jl — £ i Ljy^. 1 j j 

. 1 mt t _---» 4_)j-jJ1j l__j L__c )__>J 1 (j_j c ^Jl 4_j_____J! C___L_C --L_»j_>_M 


: jj- L J U tt ,l JL_Ui . Y ^-Jc <j 4_o ... <!»----? l-JU^j^ ^ : *1 c -_ji> 2oL 
t_>. 0 Utj £b- )— 4_cLii3jlj L__1j- Y* 4__-bj___j Lctj- 0' 4Jjl_ 


Y 

t ____uJ ^ Y —^-^jjs (C-J-ijJI t_JL__ <_Jj-jl_5 fi_J . [4__j_*fLo ^J-^J ^ 0 * * a J- 

1VU £_Li_> (1) ,Uj_>JU j_jj__c ^ 5 <, , n S tLj <UAOV ^jljL__II 

fC_5e__- . ________-_J 1 __)Lcjj>- _ JlC l _U tjj YYOV-— — (^jL-u-j jljLait 1jL_> ( i rV>j 

1 - V * ~ * 

lilji V0 • <>_ >Li__ 4JJ-JI 

Vju J_> ^__ 3j-___L_jl_-i p -— M c_jj_____o (jt 4__»____ij £j__c-0 (jJ-Laj ^jUIj 

^t-c LcLcj ) I t *i j ! JL_b (j( VI . 1 _--C 4 c i.ii n II ^cJ J_> i (_-__■ l_jj___JI _j-c 

4_a__j_, SjLl-c. Lt __ L^_l_-! jl____9 «_fjL>JI ____L___r>) l___-L-__J 4_LLI1 LIjJJI 

L j-_jJj <4-cLc c__V_L t — a (jj J U" ^-J-C- 1 j J> L___ (JjSLj 't'-^ m U (jL 

i >-*— T J C_— L _i-3 .4__oL_— __)VL_— £_C J_C_J_jJ1 4__Jj-lo L_-_J-_1_J (jl _tj__*_wC 

1 V -c 4 — j-i-vLSJI 4_-cj-_>Jl i Uj ~* c (jj-Su (jt (j ^v <i j . JL_JLI J j « i (i 

l^o ^ i n n\\ 1jU_ (__3 JL_wjj .4__cLt_I1 4j j\ t U «t j-U ( miJJ [^tjj] Y (j-C 

4-ul tit~*\\ L_j| jt C t \\ iSj-=^ L. . iL-jt J C^ 11 L-ll «m>J _>JLJJLC *-J_L_cf L-jLSJI 

1 — __tl 05^_? --^ — o j 1 1 " 1 1 ^j^c ^jJ-t I '.V fr Jl_a_j (1>--J i -> ; l-L-j o 4____}j__l___) 

^ 4_cjV L__bl j_i __LL__> j! c_j___jLj-__ p !j >-j 0 Ir 1j_L_ l-jjjG-U 

.^1 L_lLcjJ_l__C 

_>c 4--cj*MJI 4J1 o t . I I j___a__~ ^yS t j-U I JL_u ^jj mlII t nj tLSo l_j Lt_u__>J j 
-.!jL_c1 l-Jj 1 rC) ^j tj__i_>JI (Jl ,c.r t (jjt*iij ^jjjJ ! (j_t Lc-_>J 1 J j___>J 1 JLc_c 
jj_vl 4__L___J JL«_j J c tt l 4 nKl (jJLc- > .l 1 j t 4__l_cj_iJ1 ^eui j j_v 1 (__fl cVjJb 

J-c-tJl L___1jj 1 1 r« c (jjjjLL^Jll (jL5> Lc ! jtj .j >r 1 i m.cj JLc-aJI jL-* 
l__x___J1 l_jLcJ_- __JJ 3 j mi itL */o 4 1 1 11 1 (^Lc_**V1 Iju- _-Jt < rij *^j (jf (1>S_cj 

_-_Cj__ J_aLi_J I Ju4> (jLiC IjJ Lc _-st__b1j (j-ujJj t4_cj_>JL (Jj ~< iin c__L_> I_^jL__ 
( ^J^U p < nrttl (j-u, \ i^ c (jjl) (j-u^ iflolt (jL_j . j__>JI 4jt i^r 1 i nr _yj tj_?c_C jl 

♦ ^jj-jJLI __i_J___i __J __-_>. J -~ — 4 1 1 u\ _-_. (j-^-lt 


(j^LjJaJI uU Jj mi a ^\\r\) (j-ajl— uxS. LaLc Luaj^jC. I Juk 

ijj * tl ^jLjj (JIj^jiJLj ^ijJt ^v «■» (^jJa <jLj9jJ1j i njl LSLlltj cjl — ui_ >Jlj 
U£ t ^UVt ^ u3 j^* ^,1*^1 ^l ^j^LJLI ^j^L^Jt 

LoLcj ^-i^dI^JI 4jLs cdJ j JJ°_3 . CjI ^LuJlj Cjtj-ijJI ^jJaJtJ 4j Ju>.jj 
jjtj ^yic CjLi-o^U ^tjJs 4 j. fr C^oJ V "1 i «t i jjSu JU3 LaLIaj (jJLLA {j} 
i j ^ * < Ju>. ^yJj 4-jjJLj>JI JLjjjJLl 4 <<ij'f^tl CjL^jLg-4 ^ya ^uj Lo JjLij 
JU<uj-JUJ ^jj rt^Jl l_£J ^j-^cj <jL£ ^^lll 4.1 j. i njJt ^^-A ^jIj-SJI lLIjj dcjL^j 

. jjjLajJI l j *t^* 



-««ab^t-tui | 

^ _Oj_>.jja 4_w^LLiiVl ^_vL_U <jc CjLojJjlII 
(jjt-j-ll ^i^ *4-_j_fltj^JL>JI Jl o rVt 

jj____wq (____j i4_uLi^_j_\JI oLiljJJ (^-iij i<ju_L-__llj 

tjL_> <j-)JL_*__-]| (jl j_j__>IjJI (j-«j .i_C.jJ__js l£>^4 
i4_pa^LcuVt 3jLua__>J! j___a-C (^ t ^ ^ * 1U1 ^.V 

(jjo " 'J -3j I i>> ^^Ja ^ jjk I <i 1"« 4 

<j-*JU oUf-^ t Urt^ LlA (J_-j-4_j (j? <j-v-4-U 

. 4_l-___4 J__£Vl ,jJ JULjJt j_£ljjOJ 

3 jjj_-_>Jt 4_jj^c (^ _____jj| ^-^L-La ("irt i«" ^t 

_-_J-_>ljVl ^J-OJU (J--SJ I J JJ^3 I J 4J-_U2L_0 J i-L_Uj_jJ| 

jualj tCr a>UJI ^tj <jl__*j i4_j_-j__-_J! 4_^.IvL__yi 

^j_>1 <j~« 3jL_>-lj iJj-Jt ^-JLc! ^ ^ U jtt 4rt tMt 

cr^ 3^3 l^-*>^\ c^L^ ^L-Jl Ji->L-Ul ' „ . M 

w 1 tlLuJ LjJJLajo ^LS jj-iLstiJI» 

-> JLA <-_uL_>j . 4_jjjj|j __uj_ul (j\J 4-_wj_jJt . : ,^t l 5 , 1 — 1 1 o}L-_*Jl 

t j^-.Vt j-*aJlj Jj-JI tjru 4jjI>^u3 4^I__1c ^ l ' * ' 1 * *(u->-A-0 

CjLIjj 4 l U« tjL-vl ..u-tl 

Ur^ V»'^J (jLujM JHP L^ L> V>--JLj I t3 ^L--JI oULLJIj o-UI 

(____> 4_u__Jl (jj_lj__Jt 4______La L_uL_T .^jcj_-.Vt j-?c-Jt §■ W>--" u--^ I j-a j-S" Ji>-Bj 

_-j->j *<__jj>-_-JI L-l <i , nl L*_£ L -_lja___JI _u>J-Xt i : ^ 1 -^ 1 «j-A-O-U 

CT-L7 lt-jjs-t l?- j--" ^ d^u__JI ^ljVL» 

JLjLLuJI ^ ^jL-*--__JI _ujJL>- 3-\.1 o 11 4-__J___il ' 



«LuolLuUI SjLaaJI «uw^u^J!9 pgJLail 

dxjL£ «SjJijj» <jl_J i^^-ajjj^i U I n jU 3 .__JLj _-_i ^-J-C^-M j-*-xiJi (_^>- 

l£j---I t^°J <^L>» j >.. n i m j jdJLl (jL_£j -s-*-AJd_J ^ >■> mjJI ^j-jjL-jL-lll j-^j— 4 

. L-j-A jJL J JLM < <M 

CjLjL- £jk_%_La jt L_Oj Aot - ,^*\\ ^_>LLa __j_ ^jj jL-^- 4 <>>nlt (jjjuu Lf 
^JLJt (j_a 4_J_j__lJI jJoLill 4. tsyttW 4_j__a_ujJ| jf>l jJLl __>Jl>.^ Jl_j .(_>_> L__jJI 
j-___>Vi 4JljL>-^J jL-£_*__J 0 Vn,.V a ___} _^j__jJl_A ^Ll4 C_jL_j lL _^j____^i 
___} ^>LiU Jl o r JJl_c j_L JU_j • jJL (j^o l_Jj__2JLj <jh*i mjU I ~K J-^JJ i_j_$-_u 
_£>^' ^wLLc l-JUaj >jjjlrt"<ii J_vJ __j_ ^L> U i n iU *<__* _*) -j-_-_- jL^ac-U 
. _-U < n jJI Lu-gTj ol^li Llojjj5| JLxu_jJ Lijj i ( nl (___> L_JJL>.J 4_____1J 

j _"jj-*-_T) -_JL_>JI (j^a _____ _M ^ _>_»____ jJI ^-JLc Jj t<*\ >JI ^jj (jL-_? 

__-L___L L_>jj--v-i (j-^L-ojJI j-L__ (jj_u Lo Ll!L__j ,£j_a_>j jj__>jJLi ((j_>L__jJI 

4_ya__i lo^l 4 (jL_j| (J-s-LlojJI __LoL_- (j-u (j>a l-JLlA^ . 4 i^nti 3j_u___> 
4, j -<i A V I (_-J- 4__lLjj t((joL-_>jJI CjLjjjJ^) c> jL-_JJ,.j uitt 1 o fr 2j_j____> 4_jjt_>u 

4___>L> i(j_oL-_3jJi 0LjL> i— ij ^T, m ,| JL_^ . (^^L-OjJI __lL_Jj-j£) Clut r ii jl*»U _M 

ojLj _-JL-_fj (jl j-jJj j *3 L__uj-al JL_u_ij 4 jl^i^j L^L__t ___* * L_JL>Jt 

.^jjLl_JI L__uTj ^jjj-^jJI (jrU Lo 

___> 4 o $U f<L>LjJLl r ( l<^ m. 4 jte^o ^jJ^La ___i ^Lt i!t ^L> L_jL_uj__ij cjj. om im Ij 

(_£jL_JJ 4_L_-j__j (jLevj__j (jll im j r n S^j_>jJLi c/LTt Jjla iL_3j--_-J Uj_-_ L_uL___i 
.^ijjJI ^-1-1 La^J IjJ-l_x4 (j--»jJ_i ^ (j-uLst-Ji ^LLa C-jL-J .31 jJ-J (j_jji->J 

^ j » j jLtl L-JjjJI jijLjL>. ^Lc Lj^lli ji Calamina I M..a>L-C 4^_1^ c^iU l 

Jj -hH (jL_T ^ jj| ohuJti\ L-jJjJI J J-,,n<j jl ^Lii-jJi CjL_^Jj-_C 4_-___Li-) 

^ai^l ^ 4_t-__L-ujJi L-_pJl ^>Lc CjJLjwj Jl3j . Jl>LiL>Jl 4__»JL-_4 ^Luj 4_J__ 
(jLSj . LuL-_i_uLj 4 <i l"c> (jc>-LLa (^.jS L__u? djjaljjja LujjJI CjuL_j t(jl juL (jLoj-C 
(j_4j iKala Vlf> ^l__jL l_3j_*j (jL_j t 4jj_JLJLl 3jjj_>JI 4_u!_ (j-a ^-jL jj J ^nl l 

^*^(jj.t-»H «(__-*___» (J-JJ--JI ^u_jVI ?.L>> 

4-x_j-4-_v L_JLg-3 i^^L-jyi ^JL-JI ^L-j? ^y- 4_-cjj_4 JuJi_>Ji Cl)LaL> C-jL_> 

4lUjlU (j-4 4_JJ^_J| ^>L_JLI '"-llrf LM j nil (^--S JU-i-5tiJ 4j , , i H J ^L_4 

t( j-_jj3j j_i t j->J I j j-js (^j. ^>Lu 3j___x. jL_i_u-ul (JLh^ Lj-^o-- 5 ! JL-w ^j 

j_Xl] .< (L _a_JI ^L-^JU ^U ^ ( -lijJl / . ^J____JI -iJj-c (*) 


_m-v«_JI 


JJ-^-J lJijjJIj (JjlLUI JLl^ -L____1-i __3_ JLjJL>J1 Jj->- ____ 3jj_>.jJL) ^o^LlU cJfl <*n 
JuJL>JI CjL.1_> jj_U_ajj ^Lxji ^qjj .(jj-jjj ___i (jjL-JLI 4 j-r flj j_ilj_>J| __j_ JuJoJl 
_-__ t JL__LI Jj j r n _____ iCjj^al jj _t-J1 ^_wl__U LilLj ^ m a <"«U*< mlj t 4-J_____- (j_o 
_^j__J1 (jji H t**nj l ^JjJaj Ljjj_-_j Cjj_^IL__ 1 J tj_«->. Vl j__5t-JI ____>___< (j-L^J 4_jj_U I 
4 1 " i l i i i _--_J Ljjj_<_o __ij_L>. (__j_ JoJ__>JI __Jc Jj__-___*J1 ^j_>« C-j_>. n <m djJI j 

(j-4 4-^j-J_JI jjJoLUI c_J_£ i JL_>. J_C (__lcj • cjjj_uj _5 mi <jru 5jG_*JLI JLj_>J1 

<_-__ (jL__J .jlj-jJlj LjJ___J j <^ 4 _y» JUjL>JI (<->--lx. __J_ (__-_-! (___4^_-_uyi |tJL_JI 

^-_^Li>3 CjJL_wj Lq__C i JLJJL>JI _»JjLt*il Jl- _M _,lr 4^<i j-_>1j__c 4__ujl <j-uj-- <^L-j 

. I jmojIj (jLaa-ujjlj _)L__jIj_-w ___S _>j->-l 
1 ^ y )a (^____jj_tyi J-->_1 JL-J . L-ul l i nl (____ _}jjj-U (_-___t-UjJI jJl-l__JLI (j^J 
J_w1j-4 (_-__ J>--C <__J| _y» J--£l J-4-tJ O--* *4_i_Oj__ (j-4 (JLq___J1 _-JI (J^JjjJLt 

j-_w I j, V i^i a c___Lw _-J1 1j__> < J^j_jjJ1 (j__>}____L__!j C_LaL>Jl (J_)JL_j _y» <L___Le__a 

•^__j_-C-_ 

i4jjj_-w 4 tl m gjl i"<f L *3jLjJ__: _}bLLo ____ 4_>.L__iJ _Jj-_-eJ (j_> JL__9 jc_Lll Lal 
(Jl 4 mi (Jj-4 tjJ JLl__jJ1 (j_3jJ_j 4 J^LLa (_-_3 I * - "lj 1jL___ol 4__vL_uj j____u1j 

C_jLSj . i__Jj_i_>J1 ____ ^1j__t____JI (*j-i*j _____ ^JJLI ^a_wl_Lo C__>__wj <__, j *_. L_t___jjJ_. I 
4J1,\ i.tl ^Jb C «->..>■ <„,JI 4 nUja _)_* 4__Jj_L>J1 __JI -dJLl J-4->o J^1j___J1 

(jL_: __Ujj^.JU^J1j JU.jJ1 ^ui^l ^L__>_i JLc_cVl 

4_c4>q jjblj-^j ^J-o-J ^ji-. I ^c_^l_La c_jj_«J1 jM-JJ I J m aj Ij j L__ 1 jj>- ____ 
C_jL_C jL__uj (jl j-^J (__-_Ujjyi (jf_I i4jjjj_j ___U-jJ1 < t < nitl j -r-%. j__3____j1j 
(jLSj , I j njjJal Jl a mi jL____I 4-l-uj j m fl __J1 jil mj (jL£j i nj^jJI _>j-i_--___c 
(jll- C_j->- i(jL-!_-»-JLj (____ 4_9jjjJL1j Sj-ljSJI _Jj__- _/l (j_L»II (jru _y» (j_jj*i i ii i in-/ 1 
(<_r___JI u_9j— -- 1 o ^ .(jlj jill 4-wCjl tUI (j-aj^LLIj J_jJ_l_J1 Jj " 4_Lc ' 
i4_*_u ^j t 4_j_l_u _^j_stj (jl_f> C_j_>- c_>L__j__ J_L4 t( j:j___t (J-_>LLq ___* ^ JL___1__.I j 
4- j i nil Lj Lol , 4__J__JU 3_bLc__T djLaj (j_4 ^Lajj t(jlj_->LJ l-J-Sj ^JLsr"rinj (jl__ Jl___- 

.(j-_xL>JI J_u_-_JI ___. £>j£_ jim jl__5 ^4jLoLv V( i nl j JjjILJI __J1 

4-jjj___ CjL_Jj__j SjL-C Jl_>jjj 1 4_4j_j j___J I jL_*__- Vl j_4 4 n\l V 4 ^l j__4 C-jJlc 

« j__sl — <j__>Jl -____-_£» L-)j (j miT i4v4Jj__J1 j __?-_>. _*1 1 ^J___ _>_u 4 ,i__*L_w 

_^j__%j (jL_C _L_Ls \T~\ i^jJI jLT jJL_j_>. iL-3j___ij_£ .u_3 4-_Ll_-) _-jjj_i_J] 


< U < « jVl jjj_jJt ^jjl jjjJLtJuj c-jL__j i^j l >h V ju (___* ojJ&LJI £j jj? ^jl-ju 

{J-lajlIIj i^jJU^J! SjLoJI 4 i mi (j_- <^--tj (CjLujjUH) ^-*Ij->J| CuL£j , LSoMjj-__i 

i JJjLw_-U (j-« jlj-> J-*-Jtj * J 'rT> a ^ -JJjjAJI J J j-AjJtj <(j^C-jJI <j^> £>>Jl J 

jjLJI (jjjuju j-1£j *(cjj__iL_JI) ^jujjSLJLi 1£oMj>- 4_>^in _>*}L> ***j ^ * *.l 

(j-aj-iJt 4-C.LLju» Cjj_-Oj1j i^jLjJh-Juj 4-jjj--Jt 3jjj->JI 4_l_Jj ^ (JLLuijjSJI) 
(jy» 4-d__ Jjju_->JI (JjJteJ O^-J-M O^J 'U^J-^J jpj-JI c*--*- J>U-*>JI J-wJ (j-a 

* 4-_UL__>j ^ \ ^ -*'t | L-_uj_9 I < " 

(>jj^Vl *UL>Jt f L! 4u_4>L^yi ^ ^LUI gjlUI crlU^I o--* 

(_-J-j .'ijoJh-M 4_*JL jjLjlII (j__ju ^-Jj 4 LtL 4_>-l_>JI 4 j ihl Ll--I-_* jrtj M.Uittj 
*j-U Ju*u V **i_-U5e_o l_UL-* (_-Jl ^Luj^Luu^I 4JjjJI C.S£Ju LcJUC idj^Lla Cit j__S 

j-Lo<J 3j-C jl jJLt-* jlj M i nl (__JJ 4-ljajL__jyi (jt-UjJI (j-4 JUJuJI ^L_LvV IjJ <nfl*1 

^JLc 4j^_L_*JLI CjLLJkJI (jf dll j (___* t ,m 4.nTI Lcjjj .4_t>ajL_jil j-j-C (3_oLl4 jj^a 

Lulj L» jjcj ^-L i4_yj^L-"^l 4JjjJl ^-j-oIjJ _-_* (J:jL-j-L1Li 4-_j>-a (j-o fJ jjLjus 
4jjJ (j-Cj ^J j->-VI <j^>t jTIj *4»ill5-jo (jjLlaj 4-llC. CjLI_v 4jjJ <jl_> l^ i^it i*3 *(j*_M 

1 ji i i ii "> 4 \\c c-jL-C ^-^^L-u^l ^JLlJI uiljjo! (___* 4-U-JL-4 (3-a-l4 -dLiAj .*_--_* 
.L-jjJJI LjjL-_oIj (3j-_«JI ___* (j_j-3j ^ U < njJ I Lu_J (J-LLLo <L-_L>j ^(jjL-JLL 

^j__Ll_> jJlj 4 i^ rtTlj « v fc ^jll ^_>>LLa (^j-a_sej Lul i ml Jf> jL-Cj 

CiJL^uj j! Jlaj (j\jjjoVl JL4-I CjjJ-jjIj (jjjuuJt 4_Luu Ci J?itl*tl JL--3 t JuJoJlj 

, Visiogothic Period o^-ujJJI j^jIojiJI j i^c ^ IjjAjuj IjIjlscjI 
4_jjU_-J Ll_*L_C 4_j_4>LuVI (jljJ-JI ^ c-^ajJI ^Lljl ^L-C iC L_lL>JI jj^r ^-a 
(jj_. Lul 1 1 11 1 JL-_\-_ul jlju *L-_>L>.j i^L_^_-jL 4-ju-tjJI j-jjLjjdl cj*>L*j_. llL- 

4U tL -IvJI jU__uVI (_-_5 ^j-uojj IjlA j-4-0 -l-3j .4_^LuJI 4jjjLI j^yj^l 
j*>LJI (j! jJ3ljJlj *frL-il>Jl 4jjjJoI j-u>aj {y* 4. ^j-MtJI ^JL2Vl ^J- 4 j >AjJI 

JSLij ^ylJI jlaLUl ^-j-c c.iAjJL Lajujju ^-d L-cjL jl, »Tl-3 c-_L£ *L^>L-_yi 

4_u-__JL 4 j rr ^a-wLLa c_IL_-- (jl£> tcij^^ 4_l>.L (j^a .(^-JLaj JU.M iJt (j_- !*>l_C (jVI 
CjI jU r jtj 4." «nl ^yJLc JL--L--J 4 (j-Lc (^jj->u (^-jJI ^joLuojJI CjL-L> jt 
t(jL_/tj->. ^-JL_I 1 ^Irv« a JLcwjjj i4_A^-li>a 2jj 4 j i^ h\\ ^--tljjJI c_Lu 
C-jL_C Lu__jf LuLu-uJj «jl Gyn (__£ 3jj_>.jil ^l>-LLL1 (Jlllj _ LjIj L^ - Ld>j $ mi I j 

.4-u--3 ^jlc 4-j-L>JLl oLL>JL 4_LLc 



(jl (__-_ Ji > ^jj-i! ^Um.jJI _)j^j___JI JjIjI <_,_- <-jj-_J1 *1 .11 _jjJ (jSLj 

_)_-J-JU C_LaUV.i.i_? I^Jaj ._-£.-_£ jjlL <j_5> 4__y->L__Vl 4J jjJI ^LtUl ^LjI 
<((j-.jlaJt) 3j i % tn\\ 4_J_>_11 Cj>Lg «tl <__L-J -jjIUa ^jL^ j__.L_5__JL__ .3jUJL*JI 

i OsLJI cjLLuJIj ^jjJLl cjLIjj 4j_L__--jJj l j_>.L__Jt1 < AjAtu m Aj 

JjjLV|j CjL^LJI J_L<j t 4^uiLtJj| ^-jlj^L 4-__->l_>JI 3j-AjjJLI 4-C.I 'ti^W LjlUa 
jJJL-___JiJ| J.t" _J 11>j1U a ^LeJjl (j_£ lLUjl^ . 4__J_L>_U 4-i__j_'1 <jjo Lfcj_j__j 

I aSL-bj -c-Jlj-iJI (j -1 (j-Aj*__J1) 4-iJlJIj jjjj-Jt -_LL___. LjSL-s L-JjjJlj 

_--l__. 4____iL___JI 3j ~i ntl <_--__} .3j___u« jj i r> r jJLa Ljjjt (j- 4 < / 1 J _>-vL---JI _)L_> 
• _jljjVl JL_>- j_0 j_-L___J1 (j-4 3j-J__C ClLu- Jjj" r it\ C-J isa.MU*» _j>u_*ji 
___5 4 oKII _y> . gj 4_____L jj Ju-____J ^__L__j ^JjC. 4_jj_L>J,t CjL-oL-kJI j_o ^J 
I n _iUr _)__» _£jJ1 j-A _>-_*L_- 4_>.jj _^__L___ jJI <_____. < JU tl _>__] i4j_ji_>J1 3L)jj 
4-4-_J1 CjLoLg -*■_) I cL___)j _-_)J iCjl j_l__Jl (j\ U i"> ____ \ -V "t i nj <ji__t d_ <!___>. 
_)_? I jl Le, (j___uJ1 4_>-j ^jJjC. ___j_aj ^Jj . 4_ol_«J1 ^LJll t rtjrtt.in ___3j t4-jL-_»-_>Jlj 

-HjjLLaij 4 ,^^uji 4-^L__»yi c_i , o<.n <___.* Laj .v fi _4_3__^ ^L_.y i 

__J1 4 j i uitL L__jI JL>Jl (____ ,Jl£_ __-.__J .4-ysiL_uJ j-x__ J^LLc, j_~ LajIjjTii nl 
_jL_» 4__»J i(^jL_,yi _^j-__J1 __JJ jj____jj L-jjI j i ni JpJJ _)-_* (_JjJ1 jjJL_____J1 

(_-__ Cornwall Jjjpjj-^j Devon OjA* J u-° _5 J 5^-_i' j ioUII _jj_-__J1 j_U jjj ~< < nj 

.Lj-JU (j-Aj i L^U__jjj 
(jiaj^JU (j£J *(_,jjVl _5j__-JI (____ 4_x_9__» uL__ti jSu ^J JUJu>Jl CjLuj ( tj 

(j_-j i4_^^L-__yi aJjjJI _^ju>-i ^-JLjal _>j_ljju _^j_s_-j _jL_T L^-jJ- c j__x___J1 
_^j__--_/I (jjLJLl j_j (j-aj .^^LjjIj »lnlVl1 4_t i^U. c-jL-J (^ylJI 3jjL_>JL1 JjjJI 

_yi L___jf __3Lj (jjjjJI _)l_-J <LjL-__1 <j-4J t4_u1jjyi (jLajii _ya (_-J-J cLjJI (jl£* 

.^ji^j^j L-L--_ii (j-« i^yujys ^jlji u_-i jjoi 

y. < i <)1 JjJI ^JjJJ _t-) J-_L_-_J1 JuC j_4_L »1 rt1>tt1 4_jj_o1j__uc1 «"Tm Lc J ?f j 
^L>JI jljJll ^jJ-Tli ii.4 jt C-_dju« (j-CLaJ _y- JjjJI _>---JU dLLua (__-£. 4_u_)i t.1,1 

JL>- _-J1 C-JJo 4_jjjL1j_l_-jV) ^-JJ 4.j--C<U JjjJl cjl _y» t^jJl er^-J -^J >iiL_ J - f 1 
t ( _jjL-___v___ VI L^jLj ____£. 4-l___aL>JL1 j 1^1 ^".a JjL__j 4jjl,irw^l 3jL>.j __J3 j j i< 

<4 <J-i^U jw..L. .1 Ttj g-jl i>> J t ^L.*- j1jh4-_> 4_-_jjjAJ1 (jjL_-l1 jIju^J u_3_____j} (jLa 

^ ^jL_u__ ^J-^i.uj (jL__ i4-Lg.tf1 CL_J 4_-jjjL1 4j iriAtl jl 4-_u-A jJI -_LL__-J1 j 


■ 


^ . Umi jJI jjj__J1 <___. 4j*jjJ1 JL>j (J^ 'JL>J1 4t jiUt .4 j< nU mJI "rlr Ij 
(jfj i4_xim ojjl t^i a lJ-1 « ts>\ (_-j*J jJulJI (jc L_-AjJI jl JUoJ ^Ua ^t-j (jUL-C 
,4jtLjjVl ^LjU^/ 4 <j i.nLfl «Lj^-ua Jl^J JUJL»JLj ojljLoJ Jjuo 
jl JUoJ ^ya CjJl_> ^J^JLI j_-_LJ1 jj-jJI (j-o ^ljJI t-_-u__J1 <___* JjlaILjj 

LiUjj <4j ifrjJi j-uL>jJ1 l_L_J 4_4)MJI l_j__jJI i'1M m.m; JjljjJI <___! 4U tll ^j-u* jjj 
C_jL_ jl 1 m ^LuJI <:LaL>Jl jjij l_j_>J CiIU (^--Jl ^-JL-^I ^ ^o_>L_JLl l_jjj___j < < m nj 
(jjS (j^-i^JjJl JL^jC J-^-lj? (jr^ 4_jjjj i'1M m» (jjo ^nrl" j-JLjJi C_Jl_J .^^jlTU (_-_i 
£__u V 3j_L_J1 Jiilj _-_* C-jLb ^-j-^LiJI (JjIj ^Luo (__!>. .(jljjj ^-Jj-C. <__»ji>j jljjJI 
J_4-_u C_jl5> dLJUII J (j_-iJjjVl j»Ljf j-ju_-0 jf 4j>jJ (^JI *(-_-AjJ1 <j_- 4l_J_3 CjI_u4_C VJ 
j.j *f C-jL-? 4\_^^L__i/VI JjjJI 4jjj_a o! Jj * L_l-ojj_j3I ljj-c cJLl-JI ^-JLc 4 jlC 
^LjJI j j mi f , (_£jL>Jl (j-jj_jJI ^-jj^ t^U injJI jj m ttl j— >Jj1 ^-ii LaLu 4 <i U" I 4 
( rt^jj ,_-J1 CJj! 4jvjJ __J1 t (jl_Lo J£ ___£» 4 i^rtll ^y- jj*-C -JtlA jl5> j*uJ>LjJLl j. ."aC 
(j-U .3j___U_J1 cJLgJ 4i<v "l-t -d L-jl 1 r»l 5jLC J__>JJJ .4 j i^ rttl f*-__ljjJi __L_u 

j_43 L____jJI (j-4 -J-J-J-- Cjl J (3-^JJ 4jjl Ir^^l Jjotj-C (_-lc 4 J < I U L_jL__o1j-jj-VI 

(__JI L_jj| ij^ojjJJl JLj»3 e -d L-J j4 <i >■ i.ij r <■ J trjljjjj rjl" i n lLitS-1 (__JJ 4j JuL^JI SjLdJl 4 i r"u 
i(Jj-_v| 4j|jjJ 1 <i jUj . 1 *rj J> *w 5j in"iU x_JL__Vl (__JJ 4 />i ntl (j-« 3jJ_>Lli_4 CjijjL-o 

(j-4 2j-U-C CJLX_0_> Jj JU--J (jC Li--jJ|J (_-i) ^l i nlt ^LiJ-uJLl jLkjJI ^Jj-Ui 4jla-T. Oj-Oj-u! 

jJ*jJI jj_Cj jl Jj<0->JLl j_4j . L_fcjLll_il iSj^ ^ ' Lxt-ijj _-J1 4_i-A___aJI L_jM_ajJI 
(jjjLjL-JI 4 jU r, ^ (j-Jl-l-JI jj tr\ rtll 4 *e j"j _ Lajj_>. JI-Vl ^-JLc _ L_-j Jl£ 4 <>> <ili 

(jrU ((4_ju--_JI JjJ>-» (jr-C- J*jJ1 o' 4 il jrl -v JjL-iJLj (^-ji-jjjjyi J-^J JLiij . 4 jU r nJ^_2JI 
«l-jLoLpJI j-^j-_J |*jMJi < m i mi->J1 (^-9 (j^irt tj 4_uil l_jj_j__ < r 1 1 us lJl-jj (j_«>j-i-uj 3lj-A 
j mi r C-JLjJI (jj— -J1 4jI jl» j_4 4_Lb *4-i-cx__J1 ^ j_---.tJI l_)L_u__oI j>£o 1 o ^ aj 
L-uil 4_ua_9 < r ■ < nj j-ju-wCJ Ljjj_j-jJ ^IjjJI ^__5 4_u_a__Jl Cj^Lc t JI < " < iI l Cu I ^JjAjJL! 
(j_4 Jj^l L__-u_JJ1 (j_J3j . J JLjJ La (j-Lc (jj-jJj i-lll jj_>oL-Ji 1 ^ i1"w ^^--Jl (_-U i njJI 
C(-fr I 1,^1 (<U j_4 J t4 iri rtll (j-4 3jJ_j£i CjI J CJj-iiljJ ^ J^LJLI j rn r C-JLJl (jj--Ji 
Lt_u/|j J____jVl ^^J -L-J 1 ^OJ>Lia (j-4 1 ^jlf Jlf\ "*J (jL-J- J-LI I < rill 1_jo5 . 4-U-_J_>. J 

Ljjjij ^ t J ^ W-- 0 ' cV* (J-^ (jr-U-uijJI jj_ua_J1 j_>.|j( ^yiJ 4j| VJ . (_, U i n^Jl 

j-u_>jl Jl_J . Ljj-_-j jju_-o (_-_. 4 i rirtll j_juLuoj l_jj_u_J1 Cj^L^_4 __JJ 4-u___I1 jJLuaj 

ud.L-uuJl ij^jLj^-^l LiLJUil jl 4j^_JLI cj>U>JJ c-jjl>J1 ^Ll^JI JJl^_J1 

.jLLUl l*JJj (j-o 5jijj1-JL1 (*j->!jjJI l_JLuJ 


j j *t l jLI 4_j_£j__JI j>LJI ___<_ 3j_alj__Lo ^Lt-JI cjLIjuoI c_jl__' 

^jjuLstiJLj 4j<r ^>-LLo 3jjL>JLI jj*L_J1 j^LJI _> j__b ^ya cjj_s1jj <- n~ - < m jJI 

j_l_3-4J Ljj>^ * 1 J 'J t (jr^ J--*-*! L^-lasuj (jLs^Uj-J (_--- l fl ' ^V i3_Sj_>Jl (-JLc 

jj i ml I o 4 ^jSLj ^J . Ljjji ^ya 4-j|jjj"i i n*ij ^j-ul ~r ) !l L r __Jjj 1 i ^ <Ti (jLjjLu 
Lo 4j < mLjc-LII 4j£:jVI (j-4 3j j i^ _>1 Jicl j_j_u___j _j iSjjlj CjLl4_o 4_u_uL*jJI Cj^LjjJI 
LjLU (j-uLtu (j-4 4j_L_b Cj 1 W i"i (jj-___Jl ^_J1 lj JL^ 3jJt_vj 4j ^JlLJI ^-JL-J ^jSLj ^oJ 
Jjjj tjl Ll__jjJs1 Jl o mi jM-J CuC.1 V-m ntl i ^j-_>J 4_l_-»L _h" . 4j__j_J1j 1 j ^L^j-L-jJ 

(J^l ^j_4 (J __)_j'-M ( Jj_____Jl Jj_S CuLc JiU JL__5 . 4 jl *r 4 J jL <S1 6 j_4 ^j-,1 T-JL r n il 1 

j_4 ^jtUJljlII j_J J__b " (jl ^j-j^u jl j v L^-aLcI (j_o ^cJj tjj jL_t_____Ulj ^j-_>LlojJ1 
Lal . lj__J_>_j1lj LuUlj 4_-__j-Jlj l-Jj inll ^jjO 1 o^ij_iLfcj ^jjjJI 4_^j__*J1 LjjjjI jL>o 

. 4jL__jJ_ ___ (CJ>-Llo _>-4 jjjj C-j____ 4j__ujL__Jl J^LjJI 

_-j---M _$j___JI <j1 jjj __a ->j_l i n o c_jL_? i L*jjL_e jjj__>JLj ^L_4-jL~V1 I j_> jlU 

C-JJ*. i-JJjjl _y5 ->j1j j"l i ii I __lc J, -i, t*S JJiLJl -»JL__ C_J___J tljJjU-j ljj*-C _-jL_J 

_, <ib>r 4_L_-, L-^jlj 4 ( m j Ktt c__jL>. _>_4 ^-1oj-J 4jjj, \ m "T1 Sjl ->"JI ->_JL-_ C__jL_C 
l_jL__j-JL ^jA_4jV! L^_u-vJjjO JLCjjj 4-uLgitJlj 4ji nKtl CjL-_-L_-_J1 OjL_j t4j-f ji uolt 

4-cjj-oI1 - 1 1 nTI dji^j <>1 i.al1 ^jjjjjj jjjJL_-_jV1 jL*-JI q[£ iciiJ-i j_-ij . jujlluJI 

Ci^ajj? 3jLA_*_-i ^lr pLjj ij i^l JUJL>JI j_xjj Ijo (nj lj_u Cj_L-^JUJ LAj-lCJ j 

. r UV> f Lc ^ (jjjJI j-^L-o 


£d*_£l9 

La--b CjI jlo »TI (j-4 jLcjj 4-4J (jLSC t4_LjjL>J1 (jjj t"JI 4 j i rt*j (j__ JLkJI (_-_* LoJi 

(j_-L_l Jc j»j_-j jjJ-JI ^jLswj cui_v-_ (_-___LLJl (jjjuLJI ^ L? . c __!______Jlj (____L_LJ1 

jjj— -J1 ^-Jj Jj-UOjJI Jl—>- 4_j__J_ I CjIj-O-4 J-O-C t(j__>jVl (j-.-i 4jJj_4_c jLT j__i__- 
(_-____-/! j-4-U Ljo-lu i«^-ljJI>) ^u-jL LjjJ-l- _-— L__jj_j__jo (jl-_> ^J*-U1 Ji-JUo .4 nj tlj 
4-l-_u jru ^ljJu (j-4 -t J ^LjJLI {«eJJLI (jL-C _)LijJ JLjj>- _t^J .«L-JjjJI» ^OjjjLj L-_Jj-JL_-l 
^c->-LjLa ^.-jujjjyi JL_bLi JL_Jj . 1 J_v 4jjj-l_> jL_jVl CuL-C Lc-Lu i J_i___ ^l JL- 1 4_u__-j 
L?-! (J^J^ ^ tr> l$j" ' " fl LV° ^—^J 4_____>jj_ 4JjJ_4 (j-4 Jl o miII (_JJ (j___jJ1 

lj_-__)j .(J-jjJI 4____i,j_-4 ^j-i-t ^LLc C-_5j_cj .^*WthomS LcL YO ' jJL ^s-_ae___JLl £___ 

.[^j_Ul] .((---l il--) ^Li .4j-1__ Fathom (*) 


«LioUuiUI SjUoaJI igB £■» yipllg p^iaJ! 


4 j j<M (jl «iU i rjlU L-llji Y * ^j-^JU CuL_> L-_jjj_-l JLaui (___* 5 ,>>Att f a (jp*j 
tJl \^ ^LuiVI ^JLJt ^ iijlU C^l£ 4_±-_S&t jLiiVtj j-i-v 
. £(_£jJI CjLL-J (j_ojVl Cooj 4a__t jln*/>Vl c_j|j__aJI ^Liut (___5 ^JlstLuuj CuL-> L^j! 

^ 4j aV-M (Ji-ljdt) c-jjLxJLt llJL-- ^jjkbij ljjl_> ^LiU *I>j->. <jf 

dJLAj . jLj VI lj>j A*!rj (jl (_-l-- 2LuJLjtXI 3jL>--^ ,' " ** f 4 jt i >J| -»j n i Jt J>J.j 
L1_-j! Cul_C L^JoUj i4_AxjjLi« (jI»jVl <jj-^ UjLcc. V) jv„* Vi <«n (j£u 4 £jj Ut| 
(j-aj .(j-->L->Jt 4_>1 iii >J J-oulj (jL-b (^ JlJ 1 (jjJLjuJI j j l>J 4 n K"t Jj3lj Jfl 
SjL-C (jiU"» CuL£ 4 j ,,,! jJI jL^t ot j ^LilL 4___oL>JI jjjL-a--Jt ^j! J-_>.}UI 
Ijj-o- L-Ll->j (^TT^ Cj) 1 1 JloJI jj! £jJ-U c_-u_aj . 4_Ij JlU 4_>jLqJtl ^>LiU <__-_-, 
4_uJUi (___. 4 irt rttl (jjJUu-I ((4_-_-L>. 4 < u < njja» L$J j»J-53 C-_jL_» (_--Jt CjLt->l natl 

. 4 f h tftl (jjLAjO (_-JI Jj-l_-jJt Jjat LSj-C fJ-U ^j"'"',* < ^J^ J-L_3j!j i jt <j "T M 

dJL-b (_-j- . ' £j9jj- (j-a 1 Jloj j->T j j i^w 4 U i nl jj 4 wint JjjjJI jLm>-I ^j^Lcjj 

j->.^t JL-j Vj io-J-^l 4 ,r> Mt « 5 ,V<<j mjjJI ^jl-UI 3>A? --^L_>JI 

** 

4_u_-___>Jt (jt <). i «1 5~m Lo-^jLs 4jt_t c-J-jJI ^ 4 irnilt ^JJ ^Luoj Ijt Lot . 1 m i » 
Llj . t JL>. j_u_-_3 Cj3j J^L>- 3jL-u->Jt j( * < m*\U ^yS ^JJJ Ja_>Jl <_. -t.lj . 1 O^mJ 

(j£. (jt jtV"j L^jI AUil JLw ^ 4jt_3 t 4.U-lim JjjLLoJL ^l jL-j^l cuL^ 

.Cijlt uimj JLS Ju-uLa (tljA ^--9 j-uT! aJl-uJI (jV Jaj-JI (j-c (jLa^jjJj (JjajM 
^.J V" tu\ JLSj oW^' JJ"^ Cr^! CjLoUJI c-. -i- --.l J ^LSjII f,\ Trl <nt 

(__-- ^ J,.Vri,i n_j JljLaj mLjjj-i-i JLJjoJt {^>-L_4 (_--- tJLjLS 4___J a Uj rnj jj^j 

Jj.,» n,n! ipLi-JI 4-cLlus (^J DLlt j->J ^jijjl 4-j-C.l jU i^Vt CjIj-J-JI ^Lljt 
ijaJl <- «jl j>- Jl>I (__j- (jiaj^l ^jt^ J-^JJ^ Jj*'" - * - ^ J^L-1 (JjJjsej . 4JVI aJu&> 

4,io_?Ljttl {£jJ>^2\ (jl n^rttl Lj-sIjj dJLu dj-au ^LAj^-JJ 4jn (jl m>> rttt LjjL>. 
^yu Lo dj_L_j3 ^jlj-jj jj.% i^> jJj (__j- SjLlt Jj_4->u ^Cu .4j|j C-djJt (___. 4 ja, 1 
(__j3 4" m< CjL^I^ 4JoL_ujj JL->JI Lav^j -Ujjj q\ trktna 4jj t tj^ojli i it T0 j T • 
. Ijlo-oju j_-?f 4jj>. j CjVT t^.->...t ^JiitlcaJ (jlS-9 4 U 5*11 CjVj^>JI U! »4j3jJo 
LAj_?j JjJ ^-jI lj * JU-_.Vt (__-- >t JL5_-L-->U (^J-A jjj U__ j_L>.t ^--Jl CjWI 
jJjJI c-dt-_x> 4___.L»-JJ 4(jjJUuJI ^-j3 l-<pq| jV" i rit (j^-4J (jL-C t£uL--Jt J i^irttt ^-Ji 

^L_e» jl-,1 ■ gj La i m iiiUlt coj cuL-b (__-JI cjLoLiJt j-^jJ ^j.Vi ■ >A\ ^jL>JI 

** " " * " 

(JjL-b tj\j M-ijLa ctj-^JI (jlf> < fc M >. ic-jjJuJI j! ju-JI (jJUcJll Ji-JL> (jt (_-J-C «jL-JI 
.5jj-x_U 5jjir>4 CjIjJj- u \r 4jjUI 4 n U 1 tl jjLiu (j! 4ulfLaL JtjLo 



>qx J_j->J! <d_>L___^j ^Ut ^t 4 i t nt t 4_^L^-__lt 2ljljWi<»Vt ^iiini JlJJt (tjj* 

^ij jujlIc .Ajt^W» mVI 0 (i J>L_cV bm Jx_>JI c_>jljk £L__Jt <_-Jt !______»_) L«_ii__j 

.-U__-)LJl ^yJ-C, ^MjU , ,.Vt ubjiix4 bm J j>itt 4_bLw_)J ' «i 

Lgj £j-sejj t j__>^>JI >*-^' u-* (jL-j-M L$j ^jjtj 4)1 J»_t» ; (jr^y* (j-u J_->- -jL-i j-« 4jLU J___*Jt (+) 

(___> C t.*.Li f\ l_gj 4__L-4 4Jl <jl «j___jL-» j_£ Ojj . «jLtjJlj j_$J VI ^-3 Jjj-*^i ^ ^n" ___J1 tL___ _M 

* n-* "It Jl.i__>. J-C-J-J 4-PjM ojui __Jj___i1 jL_9a * ^Jjj a ^yS __jU_M ( ?it ill < -rtm 1 jS-j^jt 4_a_~L-. 
1 <i gj -L v Jl_c 4jlji___> _?1 ^ * ■ jLoiij jjjJJI mil j mO iLuLJt j( ^-^jJI j-_ -r <^__m . jj__jlU 

j__ j___«j_*_L. j*_u_t__j jl j__ 4____L_JI Uj-J> jLjjj j! JU _*J t ^ . . „1 ? a ^_jj^j J}L_~ j-o jlj-4J _y_c _H (__]] 

.|^_>.j__U] .4jIjJ____jVI LJ rt<^aj Ji-1_ 



&jolliwUI SjLoaJI ^jj hitt pjlall 

<jry__!j_AJ1 ioV L_-Jl <i n M I \ Lul Ju Ijl ^ ^ \ j j j . 1 1 j__>_1j 

£j__-j 4_<jJi_*__ -UJ_L>- 3jj___j 1 jjj__-> (j_>lj_Ut _)L_ <Nj--- * JJjJJI ^ JuL__> a 

_a_i Ll_aLL_ L_^___jJ__ jj-^j <jrj--- .*LU -___-__■ __J1 4jj r»f 1 j ' ^ 

4_^J___4_« 

jJLoJ _oL_ 4jLtfJ 4J i(_^JUuJ1 ____) ^JljujJJ 4 j,n jjjJI 3b.l j-A JjJtJI 

_l__j| l_JL_-_> (jLiij . \ j jtr (JjLj jt jLjj-M _£_> ^jj tnjt 4 >Uhi d 4jL$_j j__a__>Jt 

. J -J I j <_ Sjl >JLlj oj*______*J1j jrLal _uVlj (jj 1 U 1 1 4 n 1" V o £tj-»t 

4-jaL_____»l Ju jL_*__Jj tj-Lc Jf~__J 3s Li-o^U (C-Jj -^ul in fl) £j__JI C_aJL> " i ntj 
4jL_SLI Cj1j__ij_*__ iL-j__0 U_£ *l 4 jtf jl <Tir VI __]! 4__L__Vb tJ h _*L>o1 

.^--j-JI ^lj^JL .*j>-1 

L*_£ ijl g-r ( j 4jj Jua ^-____ idj_ij_> 4 t i"i fl JI-oj C_jL-_- ^c-^LlM 4jj_4J Lc I 

L__5eJ _^L>J1 (<L^-il i ii ">J <j_iJi__Jlt j LLuo _j_q l__WI J-atJ jL_C <Nj -_, i Lu I j 
^Jj _>__--t____>J I __J1 J I j_o V 1 j L ,<. ~< "_._- I iln i rt> t3 Jlj Jl__j 4_J1 * rn 4______Jt ^jX- 

$ ~t'( oj t <j JJ J — Jti I _jl___j . 4_>j ^ **<t I CjLI i-J L_±_)j___3 g.^Ju 4_La jnm -tJ 

(jj jul_J I JL$__l (j-Jsj .^j___Jt ^L_J__jl jj-_*_4j j___»JI ^j». (jj_*i^i jj-j 1 4_o 1 1 f< 1 1 1 

4>lla 4j^_JI JjL__j CjI^ t 4JjJ-U 4_*j_3 CLolii I jl 4_-ol_>. il^jl^;" j_£"Vl 
_dJ___T 4 n j o ttl ^LUI ^ -__u_>Liwj 4jj j_>J1 1 ^ " j <\ tf»l ^-JJ ljJ_o L_ajIj 
^ I i 4jj ^ " U 4_i_oL>. jLT j__-5_j C-t__i -_cj_> i LjI i ( nj (__j^ 4_J_>jJ_ ^j.- 4_j_jj__J I 

~fJJljJLl _J_ JL_^J I 3 ^ **""_! ^ ^LJ.1 L-__JJ ( r> " 1 Cj1__L_l_j f. \ ni 1 1 _g L-l--$j_- JL-C 

. ___j_t__J I j 4jj^1_1J 
.(jjJUL-JI CjI jt o r ____ ^j-aiC 4Kiit<t - ^_-J_JL _ J-Uj dLJLl c-_uj i^**> (jtir 
^L-L-d ^-_>- lj_fl Jl_u _j( j_i.Ltll jLl___) 4_c1 In **< i nl (____ ^j-o ^J i4_u_J 3j_« * L_Aj 
4^1 mi CuL_T YAV Cj) ^--u^j-nJI j_£j Lo jii 4__l_>L ^j-o .4K iii o lt 

( ____ JL>JI C__L_i L*_C i4JjjJJ 4_aj1_JI ^3__U1 _--_ ^-Jljuj L*fs J_CJt_ _>L_JL I (__kjja__u 

* L__Jj_-1 Jt <l nij jJL_____jI 

i^Ll-UJ LiJJUI i_jl UL.Jt j-j__u jjL ^t>\ jL__* jL_al, >_JI ^Lt_u _jf jjl_u 

jjC ^J-u-Ut cJu-jSJI 4jI o r -JjUJ r^J i 4jJ^_jJlj __->j____JI CjK i iIi ^l__uj|j ( f J*S^_U 
Cjj^ -r C j_J__L_JI L*__j! .^jj, V $ t"t,l jjhJjl n ptt 4 in ntl I j___l___ I J oLaL_>JI 

^ («_->.-_JLl ^ *UI j-L___ _jl__; (Nj ^ <J->.lj_* ^LJ.1 j-j3j (<^_J^) 



__JI *UI jJ9j ^uj _-JjVl 4-_-jil ^ .(jI»jVl -Ja__, ^j-o Ucljj ( jJ j.m,.,iT J*--- 
3j-t_>._M £»j__j *^^H^ r ^olc °i ^ ul)-"' (jr^ '^J ^iLa-i t(jrUu* _£j_-*--v- 

_-Jl *UI __JL_ c-i _" j - 4 _. l r ^i-Js! j_-i-T (jtj— > tPl Lajj^? *UI J-Sp 
.(jjljoJlj £jljJI ^jJ CjI j-L_ (____ 4_jj>_i__j _£j-*j !_--}_>. .-rUmll 

(jV iJJ l'<Utl £jJ (J-A (j_£ 4j? -C_>-jVl (j-Jj <Jo.tJi.fJ II <_jVjjJl £jj JJL5fcJ ^J 

4__j__ i_JL__b _)>£_ J-*J->«il j_xC (j-aj i4_JjL> -U-O (_-__- iln^ J*JU Sjj-cL-JI 

t-cljj (jjj JiitJI ____j jJl5j Jax. (Jho <?LJLI £-9j (jLa I jJj . 4_j_aLcu ^LiuV 4j_.L£ 

(j! (j-a ^jC-jJI (j-J-C ijj j itn ^l J VI m-* U-jLa }U_C (jj-U * J---~T , T _-Jlj-> J? 

. jUat ^ * -. \ J\J SjLc £jlj_u 4-jtjU r nl jJe_- 

«^j j * trtl sjjJ» (jl— £ j»a V «tll -->VjjJI (jf jj_ j— ->-T (jL-L*J ,_1L__j 
(j-CJj i4_jjLojjJI ^LLLI _ ^Jl*j U£ _ ^jl-^^.mm <_;jJI Archimedean screw 

1 t" (^jJI «t_jVjJ» 4 4KI (j _iijj__JI j»l J V-"< 1 x1 1 JL*W->-Vl I j__ Jj-i^ (jj_ Jj-*_ 

^-jJI ______ lLu*-_-ftJ O VT CiaJ V*r <>■! -_J_ Jul-jj . Lo £j- (j--i 4__*_c U_»l_ 

.(T _ \\ J5v miII) ^jjUII j---c _>-_L_J1 (jj-SJI (jjjJI L^iuuoj 

Jj—2j <i. 1 _>jJl ^>.LLa (j-« f-4-_fcJ (j_J_ _£_-JI ^j-JL^JLl t_-_-jJI 4 "i jj . r - 
j5 j-^ju-JL 4 "n S n ^kjJj (jLf* 4_iLcj tL-ulj-uJI (j_s L*JL>- 5_Lc (j_o ^J 4jI (^Jj-i-JI 
^-ic ^wLull ^ C-joJ-V.j «»l (^y-JI ^J_U_JI 4 a \a C , J^t-u-L-U JJ-^J .(j?j---5 (JjJcu 
-_a--*-j 43jb_> (j-C J-Ji-C (j-3-J__)l jt c--_-jJI j-Aj->- jj-l Ijlj» '-CsJ^-^ d----* 
Ls j_a__jj t4jal < u4 (j»« _jojjJI ^j-3-J (jjJ-- 4 tU^ j inr ^oj Jj^OjJL -_-_- jJI 

Cr-* (^TI (j__) L_^a Li__-j (jlnct U£" .(TTi (jo j__U>JI) «jLJL 4__« 4o_. ^.ijj 
(jjj__-3_j j-_blj-« 4__jLL9 (jr^J» • J nntl j-g- *>L-<j (jLo-cl (j_a L___jJI (jJ--*J 4 
J^-e_j JjJjJI (j-« -^.jSUjj tl^-j^ cijJcJ jJkj *LU jlj-5 (^J olj-j__>. 

4jJLxjo ^ j-UI __Jj _jV _-J_J iLl->j 1 <j 11 nj jL__ JL_J L^JjjL ^J i \ <j jlc Jj_*Jl 
j_4Jj t ljJu__j 4_5j (j_>j_jJI 4 t- '<y\£ _-__ jJI j_4 J-a jJI J-c_*J t(Jj_>Jl ^-_Jj_-uj __>. 

.^*\L--_)jj JajJI -JJj l_!j_jj t -_-_.jJL jLty^ J^jjJI ciJJj <l>j ____ L^j 

■ t « jj-lj-^J! 4-flj-» j_bL_-»J< »_*-__» ___ cL^ L«_s tcr ii_» e -'t ^--Jl £j-^>Jl (*) 

j-JLtJ *_tD- (JJ- (>• 1 Sjj-L-JI lc _jJllt 4i_Lo ic _ijij_uJt ju_-! jj jbej^Jt __.iT _L__Vl 


0_--4_JI 


oU, l£>-*^ Sj^iJ Cupellation 4__uj_Jl 4__u^__j _-__>_JI L >- *-~ < ij 

JLxj c_<j_jJI JLjy 4___j___ 4 fc>-wJ*Laj t^^-j-jjJI ujj-^ _>_L_i__iJ t c_i__jJI -__-#•_ xt 

•u>--l _>* ***L>M 
jf i4 ,M,»U!t <■ mttjjJI __-_• 3j_3ljj__ 4 J -kU 4_____J1 _>_C_ fj tc.i_- jJt -_->Li_j 

(3j^-aJ1 <_-_- -jjalna _4___ ___*s_J1 ^m-t n (j__ U_lj tL^L______j jL$_Vt JUj 

_Oj_>-j__i 4_J_»J1 4 Atl ^jSu ^J 4 4_*Lc Sjj-t-auj .4_aL_>J1 jLLUI <__- 4-U „1 ,t.U 
JLpjjaii) L_jJL>JI ^jja _ £>^Lc\ Lj__J L_s_> _ I4J _. 1 11 m jJI jJLuaJLt _jL__j i3 jJi&J 
utLIj . ^j-oLuoj ^yic _£j_L>_> (j?j_j-f <-_LaL_- (jjs * J-$t <L_*-jJbj ((^j^Lj-o jJt 

juLJt (j_3___»jJl 4_>JL___ _dJ_ jju _>-C_uj <j_$___J1 ^j tJjj-^Jt 4__ujJ_u Vjl ^_jj 

Jj_-_*_J c__jL_*_jJ1 _>--JU ^Lu ^-Jj-aJl _jIj__JI ___> Jljvoj . 4_____J! _^1v__*_L_uV 
-j__aj _--J ♦ t j_»Lu_jJ1 4j__t ^jjs L^__o^Li__u_j! (j SL cJ _-_J! 4_____J1 4 j.q__ 
« ^jj___xJ! » _, <\ 1 11 j 1 t _ * l-_A_J1 j-a 4 * \ i U II ___5 4__>.jj_3_- 4______aJI __uL_T 

.(jrj.Mij.rtrJt (>jj--JI J«r> rtt Jjl. _JL_A <jl__ L___ut 4JL>J1 _ jj_ .Electrum 

JjL-J ttj_J_>Jlj L^L-__Jj LjoJLa _ya ___->L__yi ^JLJl _-JI jjJL_____J1 _,i Lfc J (j_? 

_-J_i 4jj__>J1 4_l_-jVI Tinning «_j_l_____J>) 4 _ 4__JL>. ___} ___-!___! ^____l__u 

.J_TL_J1j Ijl__J1 (j_o L^_jU_*J *Lq 

_-_J _jrj^L-*j£Jlj <jjL_J,l *L_ic _£jJ j-j____4 jJ___ L_jj_»wa __UjJI ^j-O ^Jj 

jU-u ____. 4_*1jl_*___J JM_>- VjT _-_• j_c jJ_j i ^}L_.yi j____jJI Jj! j! 

4jj__X1 ((LjjjjJt)) udJjj <(j____Jl) 4_u__Jl (jjj^-J (j_j L_t_Jl tjLa-Lo J---"!j 

. 4 j,» j iUH -JjjJl Cj__jjj__t j-- ( j__J_j__-__JLl _____J! __L_jJI ju____T 1 _>^s _l_L__l 

>UJI O- 4 cj----^ <-J-jjJt (j_a> l V . i. l 4\__jj_o tjjj j ( jj--_Jj-^ c-____j J--3J 

i4Jjj__ 4_i_)j_>. _^Lj____5 _____ (j£j_->_J (jlj_3l ___> j_ui- Vl j_i__jj _ ri j_-. t___*_j_J_J! 

LjL__jJ_> 4__i_b _____ _jL_____JL _3__c__1jj LjjjJIJI jLau _-_-L___u 4 *f jrrr J rr j 

(JjJaJt ___5 jJc-tU 4 "< aU 4_jJL__ LjI j__5» c-MtJ ,„U Ju_L_L . 4 n j 4j (4 .j-u. r, I) 

dL-pjt coj,> ___J1 1_^j! j _)lj__iVt __j-j ijljjL _jL_j__C ^jJ-s} ^-3 ((4_A__>J1 
Jj1-*_jj * 1 ^ i ii X\ 4 rtUio It 4jjLj j i r olJj j-ju Marco Polo jJjj j-^jL-a 
jl__j . j j ^ jla_> U_jj____> <-tljjJi "2_i <ol (_5j>LJ.t j i»f _^jL__J1 (jj__Jt 

i_?J__>u _uLu_ijJ 5jLC «jM_t!» __JjiJil jj>t_tjjjayt j^j_5L_u «^tjLoJt Jjt» (_-___£.( 

.^l-UjJI^J- 



<LloUuiUI Sj-ias-II ^ Smy^Hg p^JLalt 


(jja 4 jlr J j . i r> ~»JI ^jj JjVl ^L_C__ tj_JjjJlj ^ «-.j_mV1 __JJ 4 j . .1 itLj 

^LjJI <j^J *l>-^ Jl tlljl i. . .1 oLjSLo JL>J JjUjj U J ^~.\ yi juulij-)£ 
* 4Ji ,\ j~ }j-& (j-A 6j-Juuz±s>Ci (j__ Ltj__ L___CJj > j 3 j ^ 
(j_jL_*__JI JLpjja^ oLoL_v <jjo _oLc 4 jlr Jj-ua->JI ^Iu <j__Ja (j_«Ls_Jj| Lo I 
djLAj i CjLj^jjJ^ j! ,.V j < uL£? J-v_--» 4 ti jUtl ^ JL->.j_i Lo IjjLj 4jV 

1 .«i *tj\ i^*_7___JL < nML 4 t~> j i «i 4->JLjla __JI < U *^ £___>_* oLoLi- 3j_l>>V| 

3______>ij SjLC.1 < .i a jIj-a ^.t.Lrr- ji »L j-^-judj j^j <i ->o (__]! Cj I Jupjj-_i_xj I ^Ll>o 

Juuuaj ^4 a _-_L__Jl_>I 4-ug^ _i»*Vl Lul i. . ul ^-£1 CjJl_- t JLv J_T ^JLlj . 4_uj_>. 

jj_>. j (_.__ * ij ^it l^j-cojjlj -____, t jLj_bj_iSji cjLoL>. 2juai£i (j__ j < ..i 

jlj-fll jl (jJJj Jl-«j jjj.o 1 mi U < *i Mf"^lj . jLj jJJ **_bl__ Cj_J_jj_i__ __JI L$J J->Jj 
j-/L_JJl < .n n.jj <__JI (jpjr* ^-*->Jl Jj-- l>"Lcj oLuj-x_C u \c, ^j_l_>JLl *LU 

t, L^L_M-_1 (jyS I jj-l j*^j j-a-JI (j-a_L>.j jlj jl>JI jL_T LLj . ju jl>JI JJL>_*j 0 n < H 

^Liw j^s j-jLt-JI __!_- Jj -*JJ 4J_cl_- 4__LjJ_> l__1 m."_^-M |_L_b ^lori JLS__) 
. LjjjjJo lj-«i -»j-L-LuQ ^L>J I (J-jLc-JI (jjjL-j Juu ^Jj t ,.\j"jj_t_JI 
j| JLcJ (jyJS I j j **< *C V ^ miI i jj.\ rttlj ^LstJJI j-o 4_C_ujl_ji jJk jjjj_-JI 
j-ljST ^_3 jj__uLtUl Ld-JLc V I L-l!! 4<j nntl jL-"j t 4lnj , r, Jl ^jLkll CjI Jjl 
4_c Ll . o ^-j- iLjJu5_wo jl£> jjj iL_o_$_/G LoLl 1 nl V" 1 nl L0--1 .(^o-gJl <i r I ^jjo 

<j-_ 2jl 1 r 4.i u. II jt j__Lu_J!j .j-_uLlt__Jlj CjLoLi_i__J1_> 4 j^jljj i j ^tl oljj VI 

j_jL*_JI j-jo (jjjJoi! 4_JbL_b jJliClj l_Jjl_>Ij i_^J-*3t tutljjJlj (j_iLt_jJI (j-A 4_v,.j ,i 
4_j__u_ j j j 4 j r"itl (j-4 4____l_*fc_j0 ^ljJ? ij?^- Jj_u_u>JI ^j_C_CJj . fljj <1flJ ^ n ?ll 

(jjij jjSL -iljjJI (jwo / Y* __!__ ^j-l_tj ^jJI j__t___JL__ t4,<-i, uuJI <^JjjJI 

(j_o ■ L jiA^ (JjjLj-JJI (jV mij jL_> j Irt *S udjjJl u_5j_jLJ jl J_i__j t ____-> jJI 
u-ljjJI (j_o 3j-aiu__> 4 u.n*> 4 " 'r.<ij 1 <itL 4_l_ j , mi*i Tt *^ t^cJJIj uJjjJI ^L-. (jjje m<i 

*4_Lo <_jj__JL jj_x_JLI 

^x^__iii MM_ii 

JLjJl_>JI ,>o 4-m ..h.m j £j jji 4j>L_ 4U^o5L__ j y I (jjJ t "II jJil j-o C_joJ_i_JL-_/l 
JyJL_>Jlj (^jj) j-^jJI JuJLusJlj t((jj_L_ajj) JjL__JLl JUJOJI t^-Jb J^j-aJlj 

.(j^^c-JLu-JI 


q-i__-__I 


^ / • * j 2 , _ «^^LajJ)» 4 o K - 4__jj__Jj jL" i j ^ pjU-JJ juj__*J1 L-i 

* Ljl J_>- 4_l>_Lua ( ; rt l^ttl _>-« *J_4--t_| ' <-*.<.\\ <Jj-_ J-bj i«jrtUI JUjL>Jl» 

_)l__J i4j>L___Jl ^JWm V ___Jl _J _ T L_>J1 ____ SjuJ.-T CjI n j iW\ 4J JL_>-jjj 

* j _j__tl j_i_____J ^Lw _oL£ ^Jl_%_I__j 

c_ !j j Vl L ___LjL__»j (J^-ijI j «i j^U Li-L<u L_ j j-__>» j-ajJ I juju>JI o^J» 

_ 1jjj___j ^J 4_jJ____J I ^>~jj^a _)1 jJL-jjj . __>s!y___V! ^JLjlSI ___ 4 j V \ 1 1,1 

jjju__*jM <jLI _--«}L__ V! ^JLJt ^-e 4 **m <t.^vLi ^J__ _ i-_jj_a jl^__ 

JU Jl_>J I )) __U J J_J_jJ I ol ,0 mi f J—-J i^L^J ^__-4_-J 4__t_t__jJ £oLck_t t_j i~t l njJI 

cliii l_jL___j c__L_- <___JI 4l_L_JI 3jUI 4__f (( JU J__>J I £ L-O » J 1 « L_J jSL__X I 
tc ___\J_>Jl ^J-3j • [ JUJ_>Jt 3jLa__- _)_«J 4_w lj_a-„*i i n I j jJiJI j <j <r> 4 jl nf 

J-_-_- J-jl jJl OJ---' L?- 3 {j a cjr- l J J ^ ^JL__> <>L__J-C _)I Jj j m _£ jJI 

<___* j___ 4_xU_jiJI __JLii <i__t->- tj-AjJI jujl_>JI L__V L_____j i( ^j>LjJL! 
c_> I j_lJ I » V " ihLj _>_> j. t J! Ijl^J 1 *ts\ \ i^t ^_ c_j___jI ___JI -djLi ii U 
jl*j i<>j_g___J <____!_>. _)lj_-f ___> ^-L>JI I juk j-t->j -ol__v__ «j-____> _M 

La>^Lc_-l jljj3 jLJI 4_j ("< 1 1 t __L__J l _^ i"i jjJt _3 _ _|_J_L> 4 W r 

Julu j ^ i^i <t, I j I iil 1 <*___ . 6j $ tr> {<_--) w " ~- 4__j j__ ^___j_3 Lc_4 4_____ I j_» 

CT _i < < i n j Cij >- 4 _) I j___ V ! pL_3 _» __lL_____<J J !>__>. (_j\ i ii tj ( j_j _JJ_ 

. , 1 l\__M,J L_Jlj_) 

L _j ^j_i_JJ «j__Lj_>JI (_)_£» _j_4 j__jJI juju>JI j__jLu_»_>. jL*_jl _>-L«j 

- JU JL_>Jl __LaL>. j<3 i^) c Lul #:UL_i 4___.j__a_-j c_j| ,,im : __JL_JI j,-c *rtl __J__L 
4__-j *r i.>i <^ __J___jj t_y_>L_JI _-Jt LUjLuaJI __ <Jrv^ 1 1 __JI 4_jjJ _J_^cjj c_.<1 i__ 

cjLj i^tl ^-jL__j V - __J___j____J I _) jJLJ 1 __Jj 4ujL_t_b cj I L_l_v_t j I L_j L__4 _*_. T 

___x___JI 9 )L___L) VI » 3 <-__l mi _!L j j o 7n j_^__ i (jjJ-JL ^jl j_vi j_jL_u j 

(__J _)!-- ♦ _ -^J-oJi _ )■ « > t t 4_OJJJ __J_ «_jJbl__4j__J|)> < 1 Vj _ «4-J _jLjj___4 

C>U __.L>J1 _)>_Jl _____ .3juj__ _)! jJj __J! ^L- 3_La_> j__jJ1 jujl>JI j_j j___J 

CyA L_<u_Ijl_-.I c jL_u ; L_>_ _)Ll«!vL_. J_V1 _____ _JL___ _jl_? ^j^LJU j ^.r 

____ juhjJI jujl>JI ^Lul Ijuj .___ljjyi (j-"j-- ^_Ll_! (_;jJ-Vlj (JIjjlJI 

4_a->L_4 4_j__9j 1 j ^jJ-L (<J 4J_CJ t _s_!>LJU j n.r. ^-jIjJI _)j~-J! Ltjjjl 

. C j_-_ T j jj_ ___>- ^JiljJLl C-H jU i nf «_ « i s\ t 4_l_L_^ 4_wj Jo 


«LioULwUI SjLoaJ! ^ Km \'*q\\$ |Q<lUJI 

s 

-»JL>o tjJkjJI JUJL>Jl 4jcL_Llo ^JlLjJI 4_l3 <jii--L (jjjJl <U«^aj L_-JjJLI ^-J-j 
jVj__-Jl ^Ljjj j_-bjJ1 JuJL->J1 (jl, i ts\ 4 V V "r i ni ^ ^ jj Ut Li-udJ j»JL-Sj 

^ prtjy iii "«11 ^j-ijj llL-uJLI ^-Js (jl t t'n 7t\\ j-loj3 . Carbonization 4_u^SJL 

*UL <Luif JoJL>Jt j.« "u «i a (_-jtjJb jLj Jj->>3 

. jl_ jj-J1 *LoJ <__ij-_ai_»_JL1 
4_Ls ^j-u-Jt j-glaj (j^*>- <_--l-aJtj CtjjJlj £l->.jJL ^ JuJL>J1 (^lj 4jjjdu tjjL_\> 
1jJl5CL_lj (_-j->- * IjLgPJ ^LJ i< d\,t . o!L -olj-_-j trS-tJ ijLJt £__£• jjfej 

^ 4 j <n> c_Uj JUu <jj_AjJ_jj i4jjj£»j-3 S J <W . i . nl. l 4. * 1^ 1 J-4J 4-Xj-*l}La (j-« 

JSLiiu ^^-JLc uujloJI j j «>-Tr**iJL 4j o-mij <^jL>JI (__JI ^ULL-* ^gj _> jJ otjj_a 

t-*j j i ^ ol -Ujj J 5v m.> ^-J-C (j-JL-Jt <lx j c- l_ij--_Ij ^-_3 j! (jL-j — l-x__ 

4Jua (jj t \ i njj t^l t i\\ (jia-u (^Swiii (_-JL_- Jj-£js1 -iVj-_-Jt 1 <j j a (jj__vj V " i njj 
.«oij.-Vl jt->^^j ^LouM (j-*JJJJ otI_j_*Jlj lJ-jj i ii Tl 
(jj Juj_A ^^-jc Ju ^ n niaj jl Jl>- l^ «a, \ V*< i ni 4jjLq_4 4JLjj-U (__ujj_i_Ji i rt<r>j 
j_j-voL iii II (j-4 ol j (jj-aJi (__£> 1 *j t inj Jj-_- oL__jj_-J1 l_JlLc L^_l_9j <(_-JLc 

j_jsc_->. <___!) 4-JaLi^yL tgjLLJLl jujl->J1 (jw» j1>^j <jl ^ti o1jjl_>,j 

(__.) OJL-ck>jJ ^Jc^dJLj oL2uj_jJ1 -tjub OjJU ^j «4 Mi^ll 

JLaj <L-ujj (J^ (__j3 ^ rtljj *(jj«jJ1 (j-4 3j j>Lu (__j1jjft jLuJ O-uaj-tjj (jj-iil 
<il j_^Ji j*--uj ^L«->>yt (j-4 Jj_>.? 4^Lui JUuj .4jj ir>,r 3oLo (j-4 oLoj^j clUj 
. L^ju4 <((jrijjtt» Jo*jj ^j t Jj-juJ oL-uj-JI l_Jj»_j l^jlr (j-^L-uJI 
(__£) j^ "**\\ j^jiJI ^Llil 4_ojjJ-> lg uirtj 3j rt iitt ^ia ^jjj-JI < <t<^j l_JJ JL_* 
aJJb OvQj. Vt i.rl JlBj i^jLJcJLl JUJL»J1j j-AjJI JuJl_>J1 (jA i ti j (j-A oLiujj 
4 1 j (jLS Lo-AJl_>.? : j_AjJl JbJL_>Ji (j-o (J^lcjj ^Lljy Z\jJb ^ 4--5-jj-L_Jt 

Jl3-1 j-^J-U ^Jj J-sJ->Jt 4 jl^r (J^ OJL>ut dJJ jJj t(_^jt * <rJL Sj .^i^UI j-i-oLuJI 
(jL_> li^jJJt t JLA J-U £)1 (^jj-t-JI Jjiu .j->*Vl (jjC 1j j jg,io j! ^\7Tt ttta oLj_xII 
Jj_u-_>J1 ^jj (jl£ j->-Vl gjJJij .djj-Cj j jaJLi J_l-j__ (jj» otjjt 4-cl iirit Lh-j^Ls 
4iih,^_c ^JkjJt JuJL>Jtj ^L>J1 JuJL>J1 (j-A JSJ jl ^^uV1 4_>.jJ OjL£ tjl 4_lLc 

*L-*J->jij-»-l ^j-_v.j_Uj * jA_-W_Lo (j^UjfCJLt (JrU J_-J_>J1 (jjSli ^ 1 JW$JJ iSjLo Jf> (__-i 

« jL»j-i!t>> 4j Ir (jlUj Ls jJbj i3jj_>JL) jhjJL 1 o gj*>jJ (j-a J-> 4jjj (jSlxj ^j (jy*J 

,(To*\ ^ i j-aU_>J1) 



j4-M CuL£ ^-Ul «4 j£mi<i jJI)) __3jj__JI JL___J j-t.* C (ja £->JX- «_Uj__lh> 
Jjj__i_£ d__--V Ju_j . Jjj____il ^yi 4_tjjLjJLI CjIj.j-*! ^LcLllo jS\j~a Jjn 

^jjjuuJI j (j_L_JLI ,^-c ___i jj g joJ-LI Cyril Stanely Smith cr.j.n mi ^^Lll^ 
luL^MJ Sjl_! jj__7 <jL-* oh^I jL*.)/! gLiuiV1j o u' 

--Mj ___! *(jj_jjjjjVi (jjJLJL-Ji »1 <m f l^-uL-*. 4j ^y j < n /II JL*AyL» 4-jl.rt fl 

^-lc ...g." t„ j j-Ui jLoJ Etching (jju-U <_-_c j-i>JI V"..mj (jL£ tjj-J-ii 

f*J (j-«J i^arllU Jjl-lJI (jj_ (_yJJJlJ^I < rtj i ntl j-« j-uoL-jJL <. «J^j-Jl ^--J t3jLM-^ 
t ) 1 (j-*) * Lt_jj3j (_gjr<-L»i fl j-h (jr^>- JL*j I o j °i ojjl-3 w n mi a jJI < ?i j r n 11 _J-c__>l j 
l-9j j r iill -Lc_Lu_ ^OjLi J_d>_i 4JjL_*_4 < <t f/ttl (j_aj »(£>.tjJLl Cj_jJ jJ__)1 
C_jL_» . 5jl_j_j3J 4_4__uL_ ^jLjlJ _-J1 Jj-lojJIj t^U mijJI 1 j i ><Tj <tr> < nj VI J^_a_Jl 
( rtirtj JL__j 4^^L___^I Jj-_3 l_>j__J1 -j^L (___i 4l,4_-'< iu.a 4 j >--J «wtl l-3j J l iltl 
t J-jJl c_j jj j 4 i mij 4j_j « rtjinll JujJi (f-0 0 * _-Jtj_- Cj) (jii jrtll Jj_~l jj_ L_JI 
i j ^L_c jjJLC 4...J inj 4jLj < nj iritj Jj-_j 4j j— _r>Lt— ~ j->-T j-cl—i ' * ■ ^ j 1 <ilu 
i j_oVl 4 nj rt-_ ^__5j jmtll CjljJoi- 1 $i t mo ^-jJI ^lj-a _*l 4 1 ilTi - 4 1 1 n 1 1 n 
^--Sj .j__jjjlJ1 jt miTI ___l JjaL-LI Lajt-i 1jJ-__wo Jjj__Jl Cjljj l__jj__J1 JLc_k <j\£ 
(4jJ-L^JI C--J j i nlL (jj>.liil 4 jj^ a lu-U ^ljLC-l j_5> ^1TV 4 / r <i S a! ^ A\ 
C-jL-T ^j-j-l 4-j_>.i_ (j-c .(jj g.1 iriU ^lj t Mitl JL*-_J lj_J-t__ L^_J) j_-L-_?j 
j-cL-J! . X af Lc£> t4 jrt ili a jtl <-_>jj-i (Jl J_wo llu-jl 2jj^-u-4 - J*'Wj11 -_5jJ-__JI 
. 4jjJl^JI (-_Sjj__JI ____. 4_ujj»Jl l_-jj i ull L^j-* J-_-_ 4jjL_U (^lO Cj) w ;"U 
<—- jj " i l ij t Loj <i f _-t r j-_Ji 4_c L__oJ Ijlj_>.j 1 J jlnl (jl I in,l Jj-u_JLl (jwa 

ju^JI I ^ j 4 Lu) U U m.jJI 1 j 1 nTj >U r»jVl 3j_-_J1 ^-j. L-uLJ. (jl__T 4 4_j_aLitj 

(J-iLjl-jI l_U_ JUu <__JL_-J . ^^L_uVl Jj-^lo JjlS j_djj| Sj_L_J (4-Jl ^.Mitl 
^jiajj (jt (^Jj-j_JI j_*Ii . 4 t 1 nljJ! 2ljjLj___>J1 4 rtVtiU dJU- Ji~l_ j^j-JI 3jL>o 
Jl — £) (jj_>. (___) i J-l^Ji ^-JJ Jj_j j_j i-lj-A ^-Ja J* V r yJJ i t i i^J (jl — 5) _Vj — _JI 
(jLS" I JL-^J ♦ JU4JI ^yJJ L_l_3Jj-_! Jl 4.mi (jA j JL— _— J jL_* JUJL_>J| jl ^_-L)j_yi 
_-fl j-i 4,1 Jl ^j-^J ^ljJ-_*JI j-jjj-jJl (jl» ^yjj jL_-l LoJLuC. LjJL_- 1 <i >■ 0 i^n <i 111 
3jUo-Jl jl Ju_-1 £_4 Ij uMiaj |j_U-4 1 jl <f LtJjjj jJLu La ^^Lc (4 r.^jJI) 

(jj-_Jl (^yJ--** J-^>- J-2*-> (j^-C L^___L___> Cjj 0 1 r nlj tJ-ujljJl Lbjl mVmIj 4j_aj*___yi 

- a- 3 t4 j^jJLl __-)) «mJjjLJLI j_-_c j-i-uLJI 


3_LcV (jLojJI ^ (jj-J1 < rtinij U>^ (J?-^ (jr^ WjUj' Lr- CjVjLc__ C ijjk 
^Ljlc (j>a JJLC ,*L_j i4j Jj_rv. ^ 7) mi ajj| jVj-_JI _jjL_b jVjj__ £-_jI 

^ij) lV* O^J 4 jV^__J1 4^cLLud ^ic 4 e-i^t_) *lj_*-L (jjJULlIlj ^J-jlAI 

. J iii <ilL Ci^L cjVjL>ii <>___> (jSJ t Faraday (jtaljUa Jj-a ujl? J 4 A *Ld__ 

-_*__jjM tSLtLua^/l 4 j<i mj a jJl _-9jj i u\\ 4JjL-4 Jl tr\\ ^LjL <m ft VI J^Lubj^ 
JL>._y l)L^J .4_jl£dL>J| ,«_^__j___j ^j-jjjjj^I _Vj__JI ^L___> 4 j,fl jjJo <_£jJI 

____ j-j-j-S" jjj Bessemer and Siemens Processes jio L.nj j_*-j___j *jjW 

. <jL____ <__]__ ^Lu^U 4jQ<;5L_ j__>!j (j_uLr".o jVj__ (j-L- Jj_-___>Jl 

J \ 4j _4_J1 __j___l ^ n iii O jVj_i ^LjI SjLcJ <_jVjI_*_4 fj\ (_--C 

4 i < rjj <___£. (^j___»o JL_u__JI _____ (jl i^llj n mi ajJl _>Vj___Jl 1j__ 4___i_a__J 

J-JLL L^jl___ Sjjj^j La_L__*_j ^jjjuj (*/ Y , * _ \ , o (^JIj^) jjjj__JI 4_JLc 

*j_>Jl L^>-5tJ il (jia CiKu. ^-jJI 4_i_o1 jJll _Vj-_J1 jJ____ a^ojjLUI 4_ulJ1 ___! 

^(Cementite ojllioj .h) _ujl>JI jljjj-C Sjujlc oL4x_> ______ 4J__ ^jLoJI 

j-o 4j-Lc 4 i ^yLc (_£j-_u5_j _iVj___ (jC 3jL±-C 4j£1 jJl 1 1 j__v. V I jj-JO 1 o nt 

Etching (jjL-ll j rt-- 4 r juu VJ j-j--JL -.<j£j_JI 4j}j (j-Lu Vj . Jjjj-CJI 

* 4Jjjus 4_u JUuti O L_jj__} JjIt q \ ^mJ C_jL_} _---1 


1»*--' 

_£_}L__>JI (jj»_J_J1 ,\ $ M, 


j-*j j-aj *4__^L-LjJ1 3 1 j ~»J I L__.Lt "ut L j j j 1 

4 ri i Utl » 1 i<oj t ___ tju j_jJLl____jJ1j SjLse-jJI 4__j__>. 
l_-JU|j .jj-^laJt __£. (jjJll <___ 4 ^ j„U1 «4Ui,ij^XI 
,4jjUIj 4_jJLjA_J1 Lt «>■ ntb TjuIjJLa LgLj__u-1 
4 tt iU JJ-$1-J c-^ljll (_;jL____i}_*l j-4_J1 o'\ LjJ, 
4____j_£J1 _j1 j_o i_£j-*' Jl -^ Cr^- J—^' 4_____ j " * 
-jljll jLojl -yL \ ,Vij ,4_uL<aj|jJ1 4_jSLJjjI£L!1 
*L____1 4 (^l.U 4UI ,„11 4^^^ t___>_ 4_JU1 
j-— l--> t jLuauL^lj (J-ua_fl? __t _*L____j1j _J_oj __iL£L___j 
£-A t<Jj___ujJI oJJt CLusJlJ*- " i ul JlJ-J »4 j ^Luj 

. ^ijUr J I (j\ l( n^r."J t L-tj-LC 

4L_j_t_*lJ Sju_>.jJ1 4-lc|jJI ^Jt 4 ,.u-uSLl| ___)L£ 

L___X__ (jLSj . 4 J U < njj— -U I LjJJjt <___ ^jl t "itlj 

4Ujj£J1 jIjl-cI Ijjju*^. 4_p1jju__JI ^jljdl 

eJJk <___ ^jJjJI ^j U~i ^gj 1 iii gj t<j_ im j mi ntlj 

L-j_-jJU-jtJi jjl y r<j V \ i>> li y ia jL_" (j_uj IjlX1 

(jjj (j---^j;1^1 c>^JL>-^J t4j___>L_j _M 4_-uL____>JI 

jjKJjJa £y* 1 ^ q U + a S.j^t^ l-SijLsljoj t(jrUi>lj_j 


^bJI — «Jl <__ _,]» 
(jJLc Oj^aj^ l>iL- ijyJ Q^L— jVI 

Jj-x_3 _,_-- oVL_»Jj J-~— 


^jLc__i t 


-__);^i 


^l_^_]lj 

_*—^L_ 
j__L__ 


^JL*_JI _-Ac L__«L__? <L_jL__ »1 j <] j i «LjJjI i4-jjLj-_>JI JjL-_J1 

:__><-L- ^yjJl ___w 4_uljjG_-Jt (j-ujljJll _»JL-b (jL-3 tLdJj j-aj . >_a*}LU 4-cL-w-3j 
-iiA3 J}U- ^ ^^JuJI <___! 4_j_x>l_^VI 4_-j_*Jtl __J-Oj .oL^UJI I 4 Ac 

.oL-*L>Jl j ^jjijIjlLI 
3>-9 fJ__c? >-_-_ cJL_JI (j>_JI JjI jIj ^j^UII j-___c c/-LxJI u>2JI 

_>ja 4-*_>>_Jt 4__j_- C___cl JL&j tuJj-iJI __^!>L_yi ^i-JI L^"jA_- j-_-_ul 

^jj>___Jt jJ_jJt ^j^Ldl ^J^a c^LUI jj_lll <___ 4_jJ_ijiUI ^-Jl 4_jjj_jJI 
j? 4 j j j-cj JL_c? j_a oL_o->-j-jJI ullj c_jL_> t lj___ t^jjj^l ^J-JI j o il 
>_-*_> __1L__» oLS* c g.M--JLt j ,1, r ^LJI o>---t 4J? VI .4_j-^5L-__[ 
j_u__j L-tj-^-Oil iLjjjl ^ 3 j d^L__yt 4-_5j-»JLl jl ,uiVtV 3jj___Ul c_VL>JI 
L__J_ e__j—__ ^jlII - Gerbert of Aurillac ^Mjjj^I Oj-jj. ,<u>. L-a uC-*-W 
^.-ajj-s^l L >U;,U..Aj - Pope Sylvester II ^-jL-JI jm,.> <tL., LLJI (*-l_L ju_j 
(jf jl-aj j> V* *Y ^Lc ^jj lS-*-^ <^hL> j > L«4 .Constantine AMcanus 

Lul i Mtl <_--_ SjL-C C>t j ! . ii I ^j-jj j J n *^ 4jjjLJI __iJ 3j-_i__u_-_3 dj-J-S ^ ^ 
JjjjJ-» <j-C _»?j— - Ljj (jJ-jJI ^-Jj — *JI C-lj___JL 1 g \a j-j_-___fj 4 j. .tt, j, < « 1 1 
j\ iVui OLI Jl_) Lj 4j? jJLjjj . 4-jjj-jJl C-L-oj.l^y ,<J1 4 j i n^Lll CiLt_>jjJ I 

(j_i_j .olj-^LjJL 4-4-1 4." <*l l-JLw ^yJI tLjjj! ^-JJ <_jV>L-_^- t L 4__j_-JLI 
4-uj \ W°\ (____ Jjjjj jj- _--* «j^Lajj Lupitus (j-jj_L-ujJ jf Llobet «4_jjjJ» 
O^j^LJI j-j-c ^jL>JI jj__JI 4jI-Xjj j-wL_JI a>-JI 4jL4j <___* tj>w_) JL_i 
j jL_ju___4 ^ jl-j-5>Ij JSJ 2L_^j_-__tt_A * c-j *-jU iiiVl 5JT >c 4 j nlV oL_oJj->a 

«^■W ^Lc (> jjjJJ 4jjLj .a£f CiLJJII tfJ-4> ^yiC Oj-J>J_V j---->- •^JJ^ 

(j^j__>uj 4-Jj5 oLaJjJLl _»JLA CoL^ . LwJ j-3 (_-JI -4_a IV ■ n.*> 4j_- J-*_>- Ljjj 
"* # 

cJLSj t JjL_JLI J____uV VI (j__rj_4U f>J _4-f iaH iSjLjJLC ^Llai-l ^-ic 

#> ^ 

4_ Aj, mi a Ciljl Lt i LJL-wtj ,t 1 1 Lj^jW C 4_-_jJj_C uLJSj 3'^ jl c 

^jc 4 j ii i ii v *4 „*,.■_ *^ C-t j 2Lujjjf Jl o r ? j-_^_-j pjj . 0 1 - .11 ^Jjj V 

L-?j ,(*L_4 jJ-Jii) ^>LJI j A r (^L-JI Oj---i cA-^ ^>Jk--Vl 

>J__ii 4 j i,t\,,4r, «m (j____ V * AV ^Lc (^JJ ^cr^d/-^^' (jgti«U m« A 

(_-JI j_sL_ 4j? i_^l_t_-o ___. -Jj^ ih 4 4J 4-jjl j 3jj . <i I LaJa tJL__-*jj t4-u-__j 
CjIj, ,i_>. ^yic jJ-ol C-j-c- ( _l___jVi (jj>__Jlj L__j>iS? JL*w_- ^y-i S j.j^ l^Li 



tfjjj (_,__ J j .' ^ a J - r 1 mi "r j <r->l t La u m mf t 4_l__J . _TLa UJ.I *U1_ 

t( J-t_L-ul 4__j1j <!}_-—- O L_Jj_>a ,*_>-j_jj iLJLlajJ ^-J- jjjJL__ __Jj L>Jj t^j-yjjj 
4ul <i -w jj OjL_*j a __Jj j j miJ j\ ^jjj (j_« 4 1 1\ h \ (___JJ \ $ \ i<m 4__xJ 

tj n {-Laj tO__aj____>J 1 l j j < (i n*> (__i_ JljIjJ I 4_3j-l__j < , m m i JL_u J-5_-i 

(j ^ j " i » _jL__j ^ \ YV ^Lc ^-Jlj-c- L^juj t^" t \ Stephen Antioch (^l_LuVl 

J_o_ 4J_0 <____ ^__jLa_j IjjJLcl (jJ J-J1 ^jrj-c^KjJlll (j_o JuJ_n £jj (^JJ ^ o l ij 
. 3jjj-l__J1 JUC 4-j___j___>J I jj! i/ill Jj>- ( n**j 4 j M*iMJ1 __JJ 4_uj_*J I ^ j t s\ \ \ \ 
4_^La_J! oVjl__i_JI £Qr ^J jJUj- 4 jmIi^II 0>Lj_>JI __J1 4 mimILj >> 
4 7t U *f *L_jI ____ (^jLatllJlj ^ jL-____3 , *_M J_>L-____U jt*t Qji (<X.jJ1 ^-L- t 1j 
4-W>L-_VI 4_j__Jtl J Ju ^jJI pj ktll JL£>J1 L»I ♦.Ur„jlJ > l (j^u^l jJtJI 

■ 1 <j 1 11 4__oJu>- J*M— iJI (_-£ OJu>- V n °l 4 0 tr>) a 4 j > <j?4 4__2_»jJ__j Ljjjl (_y— 

. l_uLjL-(jj *(__-_« J_> Jj-^j ^ LJLL_jj (_jjjL>>j 4_J__ji_o (j_~j i^^L_u*yL 

(jLLaJL-u lj-4-1 ^jJ JJI ijL-jjJJI JLjl (_-J-l j» *1 *VY j-L__ (_-__ jajJL Jojrt 1 11 jj 

(j-4 ^UkMj (j^J <—JJ j jLt_) lj-4_->. |4J t4j,1 „-.»__> (_-i-l ^Jj tnj 1 11 oJ-<J___>1j (j^ 0 I i ri t,l 

I» ^ Y Y i ^Lc (^y-Jj .|» ^ Yo • (*Lc (_,-_>. L_LJ__jj <_jj_L>-j 4_i____t__> i^j^^jIL-ttl-ij^II 

(_-_5 i>j-i___- 4___jjJU4 (__JI u-Lwj i_-JjjL 4_Jt--)L>. ( J __-_j___-___4>j_^JI j_j-oVI (j_u-_ul 
4_ ujjlII oLaJjJLl 4_4->-j-u ljJ-i£juJ (j-i j "r j < n ftj I Jj ^ jj (j-i ol ( n « ^LoJLc 4 jl n m 
4___,jJU- Oi5jJI ciLI j (_-_- 3j_4 JjV Oj P> L____ul 4 jln m 4 jm">UI ^-Jl 

^jl-_-S__-.VI J-uLi^ 4jU>Lj _-Jj ^u-o f \ YYV ^Lc ^j .((j^LL_j)/1 *1 j-t_-_JI 
.llII juT (j-^jj-tJLI ^U-LJI j4i"<A (j_« djL_____L Michael the Scot 

4-aj t 0 1 1 (J_ij 4__"j___w ^cJkt O , V 3 mi JL____9 4uj j n*_M BjJ^— >J1 4_j___i La I 

4-_iL__u ujI tj" 1 mI ^-i. 4_j_c^JI 0-jL-> tJa_>Jl (j^____>Jj .ujjJLJI (__J1 4-t^^L___^ 1 

(jl__>j .c_jj_L>JI j-3tJ 4 j -r j 1 nLI (j_vj_j_>Jl ^ \ nlt 4_j__i! j_>a 4 t j *3jJ I (j-\ 0 1 1 n Ll 
4_q-_>.j__J 1 j ^jJbuLJI Jo ______ ^J_>L-»J ^-ii o jjj 4__L_5L__ Vlj l_JjJJLI 4ul___^J 

._jr)j^j; "'tlj Jjj>jJ1j jr) o I miII ^LjJjlJI (jjL-jj 
4_uj-JtjM (j-« 4_xw>.j_jJI 4jL>.j_4J Vjf CjjjS 0__4__wj_jJI (jwO JUJLjJI (jl £__1jJ1j 
0_*J ^-jJI ol_c_>-j_JI Ojlfi 1 0 \*i a CoLjij i4 j ijl^UI __JJ J___Jj (jt Jj_- 4jj.j»JI __J| 
j__j___ 4__Uj__»JI __JJ 4_j__Ljj___;VI (j_A LLj_>»! j-4J jl JLjL (____ LjJj__U c_JJ j J_u9 

. 4_L______j 4jl_C 4__jLj_4_uJ1 


.3 j mi I i , <i 1 g ~ JUu 4lkjll-> __j_ Jj_>.j]l __]} ILi_>.j__li jjl m fl j _ Mii Oj_£__ 

Raymond « juj^jj» Ijjjl>- _j_j-U 4i^LuVl _j-ujj; L.ju__ ^ \ \ V* ^L <___ -dJjj 

^Loll (j^JaJI <jLI 4 mi ( njJLt _tJL__ (jH^J ^ ^4__»}L ^ <L*_>j___T jj*j--s ^j.nj itAJj 

ji j-j^-j ^LJI jMjjIj i£j mi-miII Cj j-jj; JLl~1 OjjjL ^L-k. (^jM-JLI j-ML,r 

o^( f \uv.nu) ^>*j>-3I ji j^w j_jj ^rri-^M^i J^l^jch^^ 1 

_>JL__L- JU__ 4_JJJJ_L! 4jjl_>-| j-4 ^.jJl ^yic^ i__ij__J| ___1 ->J_ MiJ LVL__I ji^! 

»4jmM!t __Jt 4_ojjl1I (_-u__ll <Lv^j-> c .__ jL__VI t_ft.i-c utitlj jj4jJI _y» J-o-C Jjjj-- 
4 j rtjj-_,*Vij 4_ujjJt _y_ 1 ^ <\ -vjj LLtSt jruLuj 4 % i m __JI j_v _yi 4-ojU_ 4_JI ( m n tjj 
JLa_£ _M 4_4->j-i ___} J<i r j ♦ j <i j >Jlj cdi-Jtj CjI j ^ijjJtj <— J-Jlj 4_L-_l_Ji 

4 <ij rt^w ^j . L_j__-,j 4tUjlln ___} <jJj--T ^jr->*_^j-U j-a JLjJuJI 4-jJLjj^L1I __JI 4jjjjJI 
jj tr\ tfl j_>-ij| ^__ Ljjj? jl mi Vt _*l 4 % miIj 4_uj-_Jt (_-j_Jt Cx-5____u_! 4j— cVl 
<jjl -r j i^La .4 jm^UL C<* iU <r>l 4_u_)__JI <i mi_M _ys JUJLaJI (jf 4_>.jjJ ^lnMjJt 

«jjL^JI» ^ j^TI (jjlj iAverroes «_>-j> jAt» j m»j <jj!j -Avicenna « L < .„j '-l» I i_ <» 
__--— >b jL-j * I1l_> j \ \<> j-r j i Albatenius «^j-m oLJI» c-jLlJI j iAlhazen 
j-jtjJt Q>---l j-^ JjVl jL-ltJi ^--3 m^jJI Merno ({^w-st-sJt» <d*__ ^-a *Dante 

ux-al\ <jr\ jnjJI jru „1 mj j__)lj I h m j— j1 J— x_>j _L__) i^J^LJ.1 j mi r 

."Averrois, che il gran commento feo..." (Canto 4,1.144) 

5 <i i^Lc c_ *_l— slj i j- ^ * Ao /_a 1YA 4J< ii ^ L^-J— --^ j— - jj-_Jt s-M_i"i < »1 jlLo 4iUjlU cJ lj_>o (*) 

SjLSJI __]] Jj ( 4-| Ji.ttj LuLu-uj tLfcj| ^L __]] 4_ujjlI1 4\-L— _l 4-4 Cjj (jjJi ' <JI"' ' 4jl_>L_« 

j i (jLiT (_;jJI (^- UoTo) Raimundo Martin _PjL/i jjujjojIj i hn * j-^L 4__ujr,jVl 

4jl_uIj <xl>.j_> 45>j_>. JJ (j- M OY j) ^ T*\ ^Tr-t ^q__- _jj-l) ^L-Jl ^__oj^__ll 4jLl__3 L_iLo _JjL______wo 

_>a 0jL_J_L __JIjj ^Colegio de traductores toledanos »5iU^u ^y^j^M -L-ijjl-» ^o__L <____ j_e jjLLaJi 

. j^^jlllj . LgjJ__ (_JJL>Jlj 4_j_>JI d.l_> ^■J'*.'»*» 4— ijL-u^l 

_>__jlj __J_ ^oli.iU t n .r>"l pagans5 mKc-jjj j-ij . The virtuous pagans 3jl t c L1a <-__IjUI Jg * mJ (**) 

Ijj_» __jJI (_iJL_ J '_*l (jC 4nirt>ia CjLIoj __3 IjjJ_>o ^jjjJl _n-L~- l-mIJ ^LatpJI ,jjo j_aj l^-iTs ___JI l!iIj_i_U,Ij j-jL__JI 

j->L_-JI tjlS"» : 4jI ^ju- __3 Bernard The Wise fuS_>JI jjLjj Jj__ l_U_ Jll- , ^^L-^l ."M-JI __s L^ ijjloLu 
_; jjl _jjL— jt __U_>- ijA>j 3 jfli» L__>^j_i- jJ _-_jl L-jj-rtj (_ry_Ju_JLl ju__>_-j) _ru_jjJlj {j\ j L. f j l l<A \ (jnj jj_-_j 
i 4jIj ____. Jj_-__tL! 3 jjL>JLI 4_j_U,l __J| c_-_*_j _hj-~ !>L f__— i J_^ l_J jjI _>T __!] OjjJ___s >Ij * _-__<-« J-_> 
: _>£. ^Loj _>___!! I j_b . ((j__j tjMioj ^J _-4 L_i __j_Ct_— « J_^ jl>.1 _ jj__I L-Jlc, _ __£> _-ol_ 
D. G. Munro, The Western Attitude Towards Islam During the Period of Crusades . In 

Speculum, 1931, VI, 329 - 44. 

4 j ~M ^J-al\ JjLjj jSj-a -iil j-iiL 4___ljj i 4_ujjj_ I 4 in^ iH ^-!>L__^I j L_jj__Jt j_T : J-^-lj) 
* cj___J 4-aL_II 4jjju_il 4JL4JI t (j*\ .-■_,*) jj _ 4_)l_uJlj ^jJjJIj 4_jjj_iJ 3jL£t_JLl ^a^\ AaWia £-4 _)jL_JL 

. [^j_il] . (^- \ "\AY 3j__L_JI 



Ligjgl ^r^LoUUuUI^ jjuJI JlaJul 


fjjl\ l_1_jj t 4_L^j_C^! Jj___*Vl CjI j, JU__Vl J£ jL__j____1 <jj- JU LULo! (j-uJ 

3 Jlj JmJl JL*cVl (j_J (j-« iL_-___J! j L_uj_^L___Jjj -L____J__jM JiLa l_jLcj-i__> j_a ^JLlj 

>______. ii_jb£JI I jla ^LLu (jc ^jJtj L$jV liUjj *___! jul 4j) m MJI __J1 4_^>iU 

. SjUjLC oL_*_1j__> __J1 4_oL___jJ £__o_j Ji _>j_gj 4-4-L-. ^_uOJ _1j__*_j- (J I _>C 

•<_-JJjjVl ^<JL*JI jj-L-j ____ L_jj->- Cjjj! Sjlc _/L<t__J _______■ j_Cju l_£)j___ 1_i-gJ 

_-_-oLjjJ1 j-s—JI jj-L-u ____ j cjjjI (^-jojjlj-iJl (_____j_«i (jj ^.\-<ut--o JLo-cl 

Ji—-. LjjLu-uJ ____ 4 j mjLtl __J! L4L0 JUjLtJI fJ->-jJ Jl9j t(_jU ( »jj--JI ^Jj-iJI _--9 
j-_->J I ____ 4j_I_* 4_<^_vj_u (_$j**( r 11 nill Cjjjjj ^L___l t ^_iJ__Jt1 j_x____ __j L_J1 (jj-oJl 

j-i-oj Sj_j_x____3 3j_1__j __JJj jljljj iLiber algebras et almucabala :tj1j-Uj L_xjj-_K 
-»ju$jj ,De jebra et almucabala <jlj I t< <Gx 4-_-*-- mm _-Jj_cjj_--_1 jI j j^ 

Jl_>iJI __JI CjI -yHrn^U 4 ■ a Cj jj tn 1 j tLjjjl __J1 _,VjJl_>. t«__C J_v J 4___Ljj_L_J I 

___3 <_a Lo-? 1 _j!r ___ij-____1 Jg r m j T jj_4jJL_i cjU___JI J>Lxl ________ c_JJ__j <_£jJ1 

_>jjL__c ____ lj $\r> (jl_iJLll (jLsrl U i^it ! V " rnl _i___j .l___jJl_>JI j__j_>JI ,*___. 

(^j^LJLl j ,~u r j-jIjJI (jj-.JI) Canacci __._-_» L L_> j-*___c _____-. __JjV! dL^j-J! 
j^a___> tj^j-M o- 4 utH>^ Jljuj i.Un q Jj_^1 jJL___t__JLl ^1jl_5_L__1 ____ Iju ^jJI 

. L0L4J <(4_bL_UI » -r \]rt ( <n -1 
L__VJ_J J— -— <( j_t__>J I » L_jl **( ^ 4-_J___ ^5_>-J_J _£ jJl L_LJj _U 4 rri ft) L__-_jJl (_-^J 

jjj__Lo __jj_c J_i__>1 (jc «l_jL___>JI)) c-jLSJ 4j m1V 4_^_>.jj John Seville ^Lj 
l______jj .Liber algoarismi de practica arithmetrice 4_lj___ J * i^jjlj-i-JJ 

oIjlc! 3j .m c j! 4 t r.rJ L__jlj-_wl (jSLcj _-_JI 4jjI . m -h!I cjLU *\\ l-jIi<H Ijla 

(jj-_Jl _-_- L_u ______ I ____ Jjt_aJL Lj-Jjju: (jL_> (^jJl JjmJI 4_jjj ^Ltu V" r r(L 

l_jL_j_U_c t 4j_U_4 _^j__>.! j_4 iL r jL____I1 I jla ^j____j Lj_f> . (^_»>LJ11 j__iL_*J1 

4-Jj M1 »ll JJ tt& \ I ^*1_i — a-"< r 11 1 (Jj Ls ^e___SJJJ t4 0 1 r(fll1j L-Jj l^tlj ^J___J1j *-_4_>J1 

iEgyptian fractions 4__jj_l-_.II jj mi <tl ^-J! 4J______>V L_> t 4 j ; m mtl jj m<tlj 

jj 1 1 1 _-JL_- 4_Lo Jj__t____>J! ^-_jj 3 j__>-jJ! i ^ j *^ 1 t-i r <( itl (jj^ (jy-JI <— LL 

.[---= - L +- L ^ = J -+ -^JL-Jtl J____.^l .^L__oVL^>_vVl 

CjL__Jj_>i C < U Cn 4 rth V a 4__uLj___»I ^___j JM->* _>« Ljjjj! __Jl ^UaiJI I juk J--.J 

4 jm " II jj______!L Jo t II (jLij ((^- ) Yt • _ U V- j___) Fibonacci ______ Lj) ■ j ^ 

.L_j_X/aL>JLi ^ul-TJI Cj!jj___o ___3 C-L>>jt Lo (jLcj__u |«j f4j^lnt1 CjLI rn-rlt Ljjj^uo 


£jj» 4_.j< Lotl djjl JL->- L-__jf j i<Tt ^jV| CjI j ^jjI j-JJI JL«-_cl (j-xsj 
4--4--wjj L-I-sj? lJL-Aj .4_U_uMJI (^l ^L^l jMjjl ^jj ^UI « JUAJLlcJl 

L_jL_Jj_A I <j ~T " M ( (ll (__-JI 4 J ■ "l l"i U JljjJl Jj|jL->J ^J-^Jj-CJI jlj-_L>. 

^a-uL Ljjji <___* l_J&j_c Jl__j . 4_j_jj_jlJLj ^jj_>J f.\ olr (JjLoJj_^j j j I J— >J I 

jILj ^ cj j-i_l jJ jl-__j . Toledan tables of Gerard jlj-j _*J 4jLUJlL JjI jl_». 

3, V <Tr 1 m a 1 14J 4j_>-Lu_il Jjl JL>Jlj i4u_llja JljjJ SjuJLC l_jL*_vjj 3jJ___J| 

Lbjjjoo CjI ~A~tj\ c-jLhi ^lc (j_o ^<J <j-L>JI t_U_ ^yljw J .4_uj_*JI lIiLaJjJLI (jwa 

* Wjjj' <> 

l>° ^JJJ^ Cr- 1 J "'" '^ ful-JJ j-i-JI (J^J o J J J-t» L_il_Jl ^Jc ^-Sj 

LiLLoJI ^yja (_£j-_>.t ^lj-^t cjj_^joj .« C ____u_-»JLI» l-j1 jl^_t>, 4...« >.jj J5Li- 
U U< r«y\ L_wjj ^L_%jj J___^ ^}LJJ >___: ^tilt (jj__JI *LjI ^jL-^l 
(j-ujj__-JI |C-. ^ WV ^Lc ^ * ^jJLlII cjj-J-JI ^.Jaj .^j_-Lj--JI <j^-_>}-_e-tj 
Libros del Saber de ^_----JI 4__9j_*il <_jl "< ^j. r_. 4JI " r t ^ i.LU ^ ^,1 ttl 
4_3 j-jJLI 4_>-LjJ l_3jl^j (g-j\ ... tl J«r> ntl ^ya 4_JI 3jL__i^M c< ?Lt,r») Astronomia 

oL__L_*__»j 3j-tiL_« CjLo_>.j-. (____. ^jJl_>J __Aj i4_Jh mi rttl 4jtilLj 4_j^ jL-u/.} I 
.Cxj3jjJLj (j-^L- t<_u_-) ^-JJ 4__L->VLj iLiiiaJI <*ic ^-9 4_Uj-_ JLq_cV 3juJl>- 
j <»LlJI (jj-SJI 4_jL_5j ^-J. l-j j-jfc,"il 4 j Uj-->-i l-jIjU^-. _j! VL>» LljIj juSJ 

4-j<Utl JU-iiVl cnj o^j . WjJi' eri! V^ jiflu_«VL 4-ij_-JLI J_JJ ^j>LJII 
l-jI. lCt Hermann of Dalmatia ^UjJI ^L__cj_t 4 «wp cjj t 5jujL-_JI 
La_5i .p.tM y{\ Jol ii . ..VI Sj^L-j jl iPlanisphere «3 j£JI ^-jln r»1» ^j ^ jlU>» 
^JJI) 4JJI t L!o U l_jV > la-_u s _ r l ^j-c iiL^ a^^UI ^U ^y\ Lb_jj ^jJ 

4j.m1j4JI lIjLcjwjJJI djuk i-jj-i-- JL-J . ((^jM-JJ ^j-aLJI rJjj-JI J->-ljI JjJ-J 
LT-*- CJj^HIJJJ^' Ot^J^^ 4jLajj Vl <r»lj i-jVjU 111-H L___I_>JJ (j-C 4_ujC oL-JJI 
L-jVjU 111-/I <_ « j ^JJ jjjC LjLL-C CiU Sit 4Lj.i-?-/l JL*LjcV| ^yi JJl_C < jlj n^i" 

l--_l_-jJ (j-c IjLL-Tj ^ f L-c Jj-5 i ^L, injLII (jj_-wjJ 4jLoIiA Vj r<ilj 

^ iSi^jtL^-s^ nn.mr SjJuji ^ ^lji jMjjS/ v VjI--_«Vi 

<jC LJj^aj ^ tV j*Lc ^-3 t ( Jj_",, l r-.ta!l CjjJJjJ <-jVj U t »Vl Cj Lo Ll^i. r u 1 

^UI^ MoAS j " nll ^ I jj_c ^ (*L_,I jj^ *_jV jU,,,Vl L-jL-^ljL-y,". ,»1 

j__iL_JI (jjjj-all ^-Je I ^"i n w r ( ^yjJI LilJj (j-« l^wji-i J-J--5t l_jL_Jj_LI dJLA . Lj£v3j 



b9j9*1 <-Jj (LidUjuUI *<-i jjuJI Jl&ttl 


Cj I j j i » ~ U <l_l_£Lo S^-lj^ 4-_Uj_C CjI q K j ^cJj ♦ j^j^LjJLl^ j m i f (_£._L>Jlj 

5 A t ^ " ,.A\ ^^Jt L_$j!j 4__jJLlu}U1 L_iL_*LL_____JLl C<_rc-,j r^lj *4 j'r j~i>UI 
L_cl <. ll__c ___-_--_' ^j^JI __U_. JlLo c_j^jJ____SU 5 j A Jj - " ^ 2L_uiJ! C_t_ij__UI 
J Wn,.M L^jI mi^Luo (___S Ci.fl uX JL__i ^J^LJLl j m>T ^-jl-JI (jj--JI oL_Jj_« 
2__>JL_l_oj ' a J f ii I i n" (_-_! 4j>__-___-j Oj_ii irtoj 4jIjj (j-C <-j^?j l-wn -M 4JT 

^_lc 4_u_oJL_t4Jl CjUL_ujjAJ 4 j m 'tluj . CjLj t in II Julju £-<o ^LL-jjL 4_>.jJlLo 
t^JjL-Jl! j_uL*Jt (jjJaJt ___5 LjJJ^ ___5 4_-jj*j_/o C-uLi* Jl_l_ ^ _>I____Vl j^» 
___i ^LaJt J VI m^U <"r-r mT i--j-__*jj ^j? I fl ii r r> j u Ij < n jUI UjHdL) _>-*-' 

.^jjLJLI j___c cJliLll 
l^tjo cjIju ioL-jLjjJI < nmjJ J_>_M (j-L. 4_ui>L-_il JLcl 4j}L- -JL_-j 

(^ *1 • 0* j_j*_j) (__JL_£ljjJ!j (^ *1 • Y0 j-a-j) -r o ...II (juV ___-j « 1 j 'i i ■ i i .l ^ 
_^JjL_J__L_£ (__Jj ^JJjl L__Jj___ Jj5 i .r .. . ij j ,(^ \ \ \ * J-*_l) cl i nH >tlj 

' j -^ cr^ \£j-*A JLo-ct 4 . r ? <<u y \ Yli ^L-c LJLL-u! <_____. ^j___-j_JI 
^jja ^ii jJLj .<j^_-}LjJL! j r _y_^L>Jlj j <*ii r j-jtjJI jrL j__JI JM-i- L_____j__3j 

Jj-^> V J^J^t j j i.irtltl jl VI t Jrt" i,i a ^Jjjl ^IjljI »1 n"< imI 4__uLLo! ^J-C 

^Lntt j-c J__-J! __JI (Jjju 4_ujjjVl oLjj-jjJi 

Ljjjt ^JI J___ fd 4__j_A>L_i)?l JU-C^I <j\* Ur*\ * i '"'^ i 

CjLcj-judjII (__e (jjj^ j i tl JLo_C I ^ J o *m ^j-AJ *CjjJ__>JI j_*__aJt J_l_9 

j__p-Vl c-j__-£Jt t_jL__ (jt ^IjJIj) .(^jU-U «4^L>JI jlj^a)) *-jL^j *^Ij>j--JI 

(j-4j .(2L_ujj|j! 4J-J (^! (__IJ 4J 4_4->-jj JL--wjj ^j 4_uj-jJL Juu Ijl-l-v -rj ^J 

cJ_c_>j jJ_ Kjljj.y j^llj ISLuKjllj 5Lo^L>JI l__jL*JLI ^ l^t q (jjSo j! J_«IL>JLI 

(j_>,.A j g inj! Ji-4 (jh t "i kihU #:L*i__ JL_o_C ! O __*_>- jj ^Ji^- 0 tl^ V CT^! 

. 4_uj_«JI 4jlUI (j-4 (j-ujjLj 
jj____jlJI (___! <-Jj--JI (jJl Jj-^J ^Lj_L_i (jU_- ^J-t (j? (___- -d___ __jj! _dl_u_ j-u-Jj 

4-L_*^_xp t__)___ji i j__ j_f (jt . ^L^Ji (jj^? (cjLj ir>Jt) «j__>mt» _u__> (ji_r ( ^u . ijji 

SjL___>JI ^ lo jUr !^j! (jL_* * JU-J^L jLl_-u)?I 4jj___J 4_>jJ_uj L-iU- 5jujl>JI 
j-_L)J 4__jjLjj}L)I (__!! 4_uj_>j_ (j-o ^LCjJi cr^J * ^lj--" J-3- ^-ic -UjJJ! ^J 4_j_o^L_u^l 

_^jj Irt i or LcLJa-l l_!j_j 4_iL3 t(^* ^ OYY) JjL (_;___ __Uj Jut__> ^__wj__JI ojUb 
. Witelo jhj^j John Pecham ^L^-u (j^J Roger Bacon >*-Jj 


■ 


KjoNihUI 5jI__aJI ^-9 KiuViqN-i (o^-sJI 


L-Jj-iJI L^J 4__j_*_~ l_J__-_ C___L_' 4_t jJLu >IJ3 gl.L«j^Jt __J1 Lllnail IjIj 
Cjjjjj» J*--*! i L-ul i i«J _-__ j- ^ 1 1 ^yi-S * jr) ol < fi,U j-« 4_jJJ C-J-S-jjI j? _-JJ 
jru j>-j . 4_ji_jj}_JI ^-JJ 4-jjj-jlJI (ja ^ \ ic (J^-*J 4_ u v- >j j Jj! ((^yj^" /Ctl 
(_-jjjWj_CJ1 jtj-c* 4_*_*.j3 ^jljJJ Lt-J_ j£ju C^ > jJ ^Lt^pJI JLaC Vl 

CjL^j^j jyo JjJUlJI l_J__J_j .^L_>. JLxj-c1 Ji_-1 Luxj! ^>-j-J 4j( , i 7l " t J m£_!JI 
♦ lfl "i^* 3j_L_Jl Ji-S- ChJ 4jjLl**x>. JLcjC. V ^j__w| 
4_cj_«>_>Jt1 _-_> 4jLj_i__)_l JLq-C_M jyo j*-<-l jt J-4-C 4_«_>.jj j_4 ^CjJI <_-_-- 

jj£u jl jjj jjL>. ^u-ul J-_-*u (Jj-*-f -L-ct l_1Lla (jpa t4j_Lu}_JI __JI 4jjjLjJ1 

oLL-_-JI 4__oljj < f? mi^I jt JL>J1 4 * j jlr> i j-LoJj . 4_-jj_4uo -__uj-C Jj_l_>1 L^J 
j_*1 IjLA j£Jj i(__j-UjAJ| juLteJ 3j__jL_4 4j_j4_C jc JL*j (jrt V* ^J (_-jJI 4jjjL_>JI 
4j^J__l!| __ \c 4 \ } i a jjL>. oLoJjjo jl ____} ti 1 1% l_!Lj__ (j-uJj . JL-*_j_>. V I J. j t; 

Lg_L__Jj->3 jl _-J-C JJ Itltt L^-jJL-ulj Jjfl__>JI H^> J JLJJ 4 4_Uj_JtJI 4-jj|j.,«lJ ^tt 

(j__AL___i- jc iJaLu 4 nh V 4 4_jjL_*JI 4 o rntl jt _J ,4_jjj_jJ| 4_a_J1 IjJ-j-C 
4jjjL> jISL-I ^l 4_JLi- L^j! __*£ i4jjjL>Jl 4__j_c_>Jtl ___£) 4_3jjjl_* oLLj-> 
UjjJ oljL_C _M (_-jL-I (^Lae-^JI fJj V< < <> _M jt jljuil 4jjJ__j J!La 4_^jj*j 
jc ^>I--JI L_3j-t_-u _ L$-__l ij-L->! jt (jr^JUjl ^--^ < ^L (j>a JU-C _/t -»JL-b C_jL_* 
rJUj i4_4JjL-_J1 4__uj_iJI ^Ll-<wj_xJI 4 j .<.<! nj £->*\j-a C i- X- i < _ o l _ L^JL_>1 

.Sjlc Lj^_i 4jI£JLI __ii_j 4j_-___jc_4 

(^-Jl 4__uLII 4-_^L>Jij j_Tr ttl LjjLoj (j-jLaj 4-<u J-IJI 4 jU < r.jj— aJl Ljjj 1 C_jL_ 
CjIjj^Ij ^L_>jJI 4_aLli__>j ^^LLaJlj 4_cL_l__J1 (^J- 4_JLc 3j\_^_4 (Jljo (j^_j-3j_j>- 
4__Ll__jJI oL-_3j^__JLl (j>o JbJL-JI * JL-Ltl Jjj-lu ^-ic. . -Aj_j_cj y_*Jlj 4 tt,1 

CjL-CJ L-1_J <n ^J i^Li_Jj-_JI ____%__JLl (^j. 4_-UJ ki^ t< ( jL>i\t JL-4—cV 

(jl_i (___JI SjL^IIj jjLQ*tl Oljj-Llujj (j-Lc OrJ-LiJ JjG tjjj-_u 4-5t___>ji,l oLLjl__>JLlj 

J-jiC ^jL>Jl jj_JI (___>■ JjL_-JI jj-uJI (jJ* LjL) ljoL>_! __- jjJ_JJ>Jl L^J £J-4JJ 

_-J- 4_ujjjVI 4_t___jJt jjL_tjj r<J t4 ( ,n.l i^tt jljl-LO __- ,jjj l_-j-_- L4--J . j^J^LJI 
4_jj| j q & tl oLjj-IjJI C-ilo JL_i_3 .^j_UJl I (j j ><3 > OjjAJlj ^-1)1 l ^ < n SjJL-Jl 
4_4J Jl__J1 jj_l__jlJI j_>a L Jb Ij 0" 1 11 « tjL-L__j jj_4__j__fcJI 1 0 t <<^J (_--Jt oL a- **< <t, lj 
tj-j_-.t L_____J3i ^J 1 1 J_cLu__9 u t-m>jJt jjjl__jJI __]} 4j*C j , ,i>L-JI jj <^ttL ljJ>J3J 
. 4_uJjJ1 ^Lu-J-CJt L4I4 OL-L-J (j-jJI 3j-^>- _/lj jl_LsV| jji-J (j-JJ 


L>9j9l ^ 1*6^0 ULuiUr«ii jjuJI Jla_>l 


U V> . »jJl (jjj-JI JjIjIj 2L*ilail jji^ttl (jLI Ljjjl ___3 joj^ll 4j-__JI __o_3 

^ ^jLSJI j^jLJI o-p. m.Uj ^jLJI ol j-j->JIj jL__Vl (joiL^u! ^-Lc 

i-uj^L^yi Cj|j_ubJI jj$-> l-U 4_j_4^Li_u^ I 3jLl-_u>JI jjfl U Juuj . LJ-uj-u c_-l_-Vl 

Ij <r>ff JLhJI 4 *j 1U1 2LujjJI 4-i-l jo j VII JU_cVl cul_j i2Luj;jVl »1 jo.ftfl ^ 

I nltla (j_o CjI jU f j 3j-£>! j-o 4*1/0 <rn Lo jl l_ll-- 1 Jl___uVI j_JL_u (^ 1 ^ o 

JjoL-uJI JJjl-_-JI Jl_-fc-flJ L___ul }L____0 Jj i J^_LJ-_JI LgjOJ-g___-0 ^-J- ^L-UO-L-WL ' U £ fr 

JjJ— 1 j ^ ^gj *W o Cj1_ 4_uj_c JLo— il lJL__> CuL-> < Li__ul . <LuL---_|_-JI 4_jLl_LjJJ 
4-*jL_- JLq_cVI l_Jj (jru <j-o Cjj^ nil .«Lujjji!! Cj1j_l>J1j lujLc_J1 ___J Ij-lj£> CjjjI 
) * )X Cj) (^jljj-jJI ^-_ii___ll jj! p\ 1 a[\ (^L__-VI L^oJL.. _--JI l_jIjL_L_11j 4JJ-&I 

^ 4 jm!vUI ^-Jj c-^j3 jl£j 1 '(Albucasis «^ya-yLSjJI» fu_-L c-jjJ-II ^ ^-3>- 
l-IjjJLI j^u-__>u J^_-> (__JjJII I _la c-1l__j . Liber servitores (jl jLu j .V __J_J1 (jjJiJI 

Jlj_<_j__j_£j i(j-oL-ojJI JLj_1_j____j ((J__ujVI (j-oL-i-ajJlj t((j_3-_j__>jJI Jl_l-_u__^I Jjl) 
. lj>j->-l jlj^J JbJL>Jl (jlj-_Cjj ljL>.IjJIj ij-j-jjoJ_-JI ^iLojlj i^j-uL—JI 
4 nl j 0 j<t| CjLoJjJLI (jjo J-J_fl JJLC L-JLub (jL£> ^U,,.jtl jj -tl JjIjI ____ 
Ctn j (^.-Jl CjIjLjJJ IjJ-u <_- Ju L-_lq_'v L4J ^jjLlJI (j_\-<w V (^-oJI 4_u j j j V I 

Compositiones et <_->! " < j ■ "1 ^ *4_JLj (jLoj! ^ 4-_lLl-sVI ^j_j-__1II ^i 
ojj--Ji ^ 4-I4JLI L_jL_ac_-_oV <Jjl jJUI (-..r^JI ^ji_3! ((jjjl-JI cjL__-u_>j) tingenda 

j^J 1 ^«j Jl_)j * (^ U 1 ojJ I 

(j-__*J L_)l "i^y II l JL4J (jL-ij - 3 * . » Y* * (__J|j_5t-j L-JJj Jl-u 4 jn*i^UI (__JI C» 0 >juj 
4jLa-lU (J___5lj__ i^-jO^L-u^M j t II J___ 4__LJlj ^jjo ^<-CjJL ^-Jj-aJI j-uLlll 

T ♦ • (_____ Liber sacerdotum l_jL__-' (jjj" ^jj *4_l__ J jL_3 j! 4_uj_c 4_cl t ,^}\ ^ 

(jjj--_JI Jjlji (___5 4jjJi^ intl 3j-_j__>JI (__JI L_^_U Ju JL-jlII ^cjjL jj-jlj t4 n mj 
(_-jj__. l__Jjjo CjI n <r>jJI -_L-> ^4->- Jl9j . ^ J-_^1 4jj___J11 ^Jj-L-JI ^-JJj t4 j^r j 1 nll 
(j-o JjVl ^j^JI ^ 4-_l1u>UI I^-l-U 5La_o_>JLI 3-sUI Cx^j3 ^ t Jj-^-jo 
L_fljj_>. J_aj ^ojj . 4_j_jj_c CjIj u t (j-a-JI ^l**' . ^J^LJLI j mi f l_J1_jJI (jj_-J1 
l_-_5j__- Lo__ . (t__LL_ jJtj (j-Jc 4 jm"^L1I l__jj__*J| (__JJ 4_uj_jlI1 CjL<jJSJ1 (3j-st-_j) 
l_jL__>_I (^j-L-tjj . 4_jjj__J1 JiLi- (jjo L_jiij jjj (j-Jl <Lj_Uj___yi CjI rtKtl (j-aju 

. (_-Jj-C / (__-LuV (jjJUuJI CjL-%-1_---J__4 (__Jc 

L_JLjIjJ9j 4 j jWitl djLji nl I «l^u^_jl___JI ^L__>>) 4_-]J^a ^jja 1 ^ ■ a ^jlj-jk^JI ^o_u__1 ^jI ( j-_-ua_i. (*) 



jLuoILuiUI 6 jLaaJI <_i Kmi \'iqIIj pgJLaJI 


^■^M-jjl j m« r cJL-_Ji <jjJ-Ji JjJa L_flj-->Jt <____» ^-Jjtjj^l t rtjlL-Jl SjJ-j (jl 
^j_->oj .j-u-C JL>- ^-JJ jL__v , _M t-. .»i^u CjLoJJJLI j_o 3j__>j (jji JuJL-j cJj_>-j 

^yjJl CjLIoj U^iU oL_-_j_*-3e__~i jj* 2_UJL__ *_flVT ^yic (Jj-jSJI 4_jjjjjVl CjI yiKW 
4 t "*nU ^w-k-jj i^, *1 0 * * 4 < .... ^.Jt \ Y * * 4_L__i j^o 5j **■ <i tl ^_JJ L-^-a-jjL jj_- *j 
^oJ tjLeL____4 (jL>Ji cdJj jJ-4 .Cj L__ j_<-_>JU _»_1_44 (j_4 SjLC CjLjj» L_*JL>.j 4_jjIJ^jj_JI 
j^i^yj ^-Jl 4jI j C-_ijJI (__-- Oj^l-uj i 4-_cwjL>. CjIj-jjOI lj_Afi ^ Lo^uSJt ( j__>j-j__j 

|cd*JI Cjjlc. ^.llt jjjl>J1 jl-s-I C-jK ^Lj-a VI jLS.__.Vt <jt ^^iii 1 K ^yotr 
t fL-j^_jSLJI ^ ^!>L__.yi j-jjLlIt ^-Lc J-JjJIj .jL-ojVi <_-_-_. 4jJl_cL_uj jljjl>JI 
Sjj-»- jit 2_jjj_tli cjI oKtt 3jtj_c. jj_» i^jji-^i CjLi_uJlj ^jtxJI (____■ JL>J1 L*_C 
^UJt :4j3-jJ_>_j)/I 4JL_Jt OJJ j JLU ^j^i oUIJ ^W^* >-Ut ^ 

t Elixir j.j ) ..<Vi i Athannor jjHJl tAlcohol Jj_*£Jl iAlchemy ^Lj-wJI iAlkali 

. I jl>. j-of? L-> jj__j tNaphtha j___Ull 


j_C l_,|f.V| (__-. L-JJJJ? ^-Jl LT ^^L__iVI (*JL-JI j_A iLutj L*£ ij»3-J-JI ("r lrt.nl 

*£_-Jj jL___j ^-tc CjJl_>- JL__L__'_M l_JL_b (j! ^--AjL-jJl (j^J iL-Jj CjIj_j (JJjJ-s 
(jja 4-jJ_vj Jjvt jja **< **u jl ^-jJjlJI j_4 ^_Lc jL__u___il 4_-__ljJ ^-JS l_--_jJ jJL (j-LcJJ 
CjLiiJl ^-Jl 4jL^_l!t <____- *_*j_t_oj ;4 jm J*>Ut oL*_>.j-_lll j 1 C i 4__uj_«JI gjjl a 
(j2-*__x3 ^-j i^j— 4 4-j-j ija t-tlJo (jl LaLcj c-_3jj--_JLi (j^J ♦ (^j_>*Vl 4__ljjjjVI 
4___j JL>- 4__ujjjl CjL-Jj 4-j-__jj^_JIj *Lljj-j_J1 (jCt t.UI £-a JL>.Ij (j\ ^-9 j___3LZJLj 

JjJ>.J (j_fl ^i_C.jJt ^_-_C iC-JJj J)J rt -_i ) l < K 0 J j_CJ .J, J . n-lTI L-dJL^JL j-U-tJ t-*jL_C 

.^jjJi IjUb (j>- 4jlj fn*i" CjL-uIjJLj ^L-llJ t Jl>. 4_L___ Cj^jL%_4 
^J L-J__vjJj) tt jV ilJaUj t rih V o'l 4 .„,A^Tt ^-Jl 4 1 'JL j-*Vl Laf 
j 1 ,1 ^ Jl_>> ^_JJ Cu L__> 1-4j[j i^j____v-4 Jl 0 r I t (j-J- 2, ^ " *^ j 1 i(j_-i '^ 1 i ' 


-_-J 


i^j_-JI (j--^) * 4— jj! t nTt ^ 1 j 4 jrLct*t>-l l___JL___aj CjL_>.1j ""_■*,? 4j_jJuj 4^L?r **. . .il 

4__ijI j__Jt jijii cj! j ^jljj »(<..*;■< tl ^ 4 jK cjI j •■_..". ti ^Jj_j ^jSLcj ^ 

cjL-AJJII ^ Ijl^ J_J_3 JJl__. Jl->.jj 4jL_3 t4 n rt -hU j-j-CJ 4_____L_>JLt ;3j j <<tt 
^-Jt I Cut ^j_-_3 ^oJ c I n j 1 1 L_^J (_ ^--Jl CjL___JjJLIj i^JL-^JL 4 u%\\ 4_jj^j_J1 
C__*-JI i t JJj .L_jji JL4C (j-J->* 4_1jJl>. *Lijjjj! 4jl1 ^-Jl *_fj t4.j m*>Ul 


jjJuj C_LJ_. J_*C u i i r j j a(__Jj_-J! __JI ^^iLoj^l ^JUJI {jja 4 i<> \ '<$ II JL__ul ^-S 
< "'*»- J (jr^l * Jj-^ L*JLH1» 0^-*J 0^0 t>° 3 J ' u *rfltt Ol*i----V! jL____it 

Ij-- 1 <**'*■ Jl ^ 4_icjJJ! ^jub J_u . j_uj! j jLL-j ______ JUi"imiVI 4 tM < » 

Lo L_JL__. iOljL_ulj ^-Ij- 4 <_-JI -Vu n*> L$jt L*f> <^j rt*r < ii a j-3fcj __lc Sj-^Lyo 
Lr^li 'LJ^-Jji«!j 4JL>.jJ|j jrtJ-^ljJt-jJI oLL__£ ^--_ <4 t'<~\ aLcj Sj m " V <v ^jjS-i 
^-i» 4 j j «>ij-JJI J-Lju-Mj ^jlij , rtrl ) 3jj__w_J| jt C-_*-iJI jt ^U-jjJL JoJj 
d_JL_ (_-Jc Jj__-__-_*JI (j-^4J . 4_jjl_*_M ol n mi t,| (j--~J _-J^J tO_L j U^JLl 

. 1 jl>. 3j_L . Lulj L»5* _ cjL-JJJII -*_jl-. _-"->■ ^jSJ i4_J__II oL-JJJl! ^j-a oL~>ji_i.l 

L_i_J c_u-p- iOLJLJI «JLJk »i J—jtiuil (___fl IjJL». (jj-^J * cr— 1 ■ u * . ' ' .' 

t-IJ ^jA-?! ^UI <> T ju jls JL3_VI j jL__VI 0 i ,>l jiil li5b -jhm,» V 
(jj_u L^jj__ i^L__-yi _-ic (jjL-u c-_j cjj_4__ oLL___jV1 _jl _j_->J Ljjjl 

(jjo i JLoJL-tJI 3jjL_-jQ 4-a_o_u 0*L>. L^j! jt t^L_-4 <4 Wj-gj (j_<a O-jt Jl_ j_x_ V! 

juu Ijj-- _-_jl__U c-*-_-jj Lojuc ^jJ-l 3j->q jj-JI _-JI Oj^lbj (_.^ji n*M-JI ^JLJI 

(j j-l_3j_->J I (j__-*_9 I «, ri> Lu__j1 J ______ V! CjJl_- Lc-jjj .3w*i__JLl jj_a___J1 4_jL$j 

j-a__u (ji <_« - _j tlj^jj--! . Jjt ui" j-LL__ ^ii L^aa IjjLs! <_--_- jt tf^_ii___il oLL__jJ 

. 4___J-vo 4_i^L_j (jloL_4 (^y3 4 1 n"n « a 3jj___u Lo ^ljai-l CjjJL_- AjjL-Lo) L-uIj 
Cjj_5— -J! (3-^-J LaJLuC 4__j_bjJI ^JJ jC Ju Lo dJLiA (j-ijJ J j .' ' " rj 'V" (^ 

j?--L__ __Jj Jj-uojJI ^ySt I j-Jiii j_l«__) jl ^4 j i II, v rflH oLiio-JI JL___)L 2L__tL>JI 

^-jL-Lj V oLqj1_-« (jjl JL__-_JLI Jjol_JI (jl_5 i-JJj j ♦ 4j m nj 4_3j « o j! 4-j-L^j 

^cjJL) jLVIj oLj_uVlj cjI jJJ! j^J-T ^3 3juj->JI oLal Ar^Lja .lJ__j-j (jl 

(4__j!jlj ^__ Jtjj V J____j_*I _^>--JI ^yS 4_<uJl_JI 4 jrl n^tl jl__V! ^ic ^jl (j_o 
^L^JJI (^y-.j . 1_^jV1 n~t >lj ol j <rt**itl jl niYtl ^-ic ljbJL>. I^ j_l_> ^__ij (jt (j--4J 
C-_jJI ^ . (Jj-i-t dJl_-t J-v (j_- l_j!j-L_VIj i4__u_.Vl (j___J (__!-_ 4_jL_>.yi (j_Uj 
( j____-u 4___oL_>JI 4__ j ■ olt 4_l_bl jJl 4JL_>J1 0 nj, V ll (j^l L_J_Uj ( 4__4____j 

. 4jo j-£ Vl 4j i ii, V r^tl oLc j_J_jJLl 

^JLJI ^_e l__j_L_JI ^-l,i V" miI j m. 7\1 i4u,v j U~tl dLJLI ^Jaj oVT t>u (j-« 

LLojj ^-Ij-. SjuJLC JpoLua ^ 4-olj Vii«l j <t" t i.lj ^!>L_uVl jj JJ_ ^Jl_JI 
Jl_J . Ljjjtj u___«jVl (Jj__-Jlj ^JLi^JI 3jj)_>JI 4_j-_-j 1 j i i,J (___) 1 1 ju_ 

. -____u JjJ ! J J_>J I (j-O ^_L<jJ (^___>Ll! (jj-UI Ot Jm"mi (___ 



<L*jdILujUI 6jL__aJI <_» Sm.vV.Qll9 pglRJI 


(j_-J.«. _11j JU_U_Jl 4 „M^1 jj___ _»Jj£.LJ1j 4_^L_JI jL__ul ^_JlJ (__![ 4_J___JLj 

(3^***'J 1 ^ J *S> 4____>L>.j t^lj niTl (_---- _^JL_-J,1j (j^ jln i njjJaJI _)_i_jjl Lj-_iL>- _ya 

5j-i_l_ -U CjI .l^ Lnlll <-ul__J1 1 JU4> (___ LuaJLsg-) i_il Jl_3j . Cj Li____ju_Jt 1 j 4_' i' m**J1 * 

l__j__*j 1 <wjj i_)1 J-J->- LkjuJU (jy-lli 4J_L 4 j < ntl l__j-_aj C< j-n- * Ljj__-g ___- 
<j! UJlfcf (jrt-__lj_J <j_4 JuJl-jlII _)? VI . jL_l_jJ1 3j_JLi jl jG (jlJl 4J _L 3jj cLjJI 
4_ul_ 3j_* <((__-__ijL_JI l_j _jjj|» jr\]n <r\ a j-$J_ L-l__* . JjLljJJ (j">LL__ _yi ^rlU int,l 
(j_0j-4_-J1 **oLj <m i ■ 1 (_£ jJI j-~ - 1 . I 0 ^ jil j-_L_X4J (jjj _y3 (jrpJVI (___£, (jJL-O-J 
- \ A^jlK jf jrCj _M _£JL_>I _)1 (j_o1j___l 1 U ___ <j-u_JjJJ j^ *J _^j'j 'cH^li 
1 * 0 f) *_* 3 j-xi- _M 4__x__11 -»J_-tj . J_l_> _1 4 j , njL. CuL-** „ 4.j ^ < <i7<\\ aJJt l..<.j <_uj 
____ 4->o JL-> **!_>, n a CuL_ - Lj4-^L__>| (j_t jJ_uJ1 l_-_j _ (jr-J -M L-i_> _)_* 3jjj 1 "r\ 1 L 

4jj___j_o f^a_-j (jr^-J * J---1j 3--*— (jr-" (jr^^Liajyi j-__auJ1 Jj-_ L____jjVl _3j_j_uJ1 

4-j_lL_J1 lj-_>0? (j^ gl. mU _)l __J_ l_L_- ___)_! _JLu_> ^j-ujJ i_JJ_ (__L_ JjJjJI ^CJJL-J 
_J_1 lJLu_j . 1 4_ujj j \ _*>L (____ Cjj m.*m1 4jj-_LijVl 3j-Jj_>J1 4____ __II 

4_ujjj! _^Luq _y3j t(_£J*"*A_jll j ■**! f. _>_>aL>Jl (jj__J1 ___ LlJLL_j1 _ya CjLLuIj 
4_>1j__> 4JL_vjJ1 j-jj L_j jj-__3j , (_p**>L_jl1 j Mir ^Li__Jl t jj__J1 (^jJ-l 3jl__ 
_ys liju JuJ_>JI ^aJL-Jlj JU$-1j Jr> < njSfl _j)j_-_Jlj Ljjjl ___> 4a_L_J1 jj^i- _-J1 

. _^j!>Uil J-u-C _ V ol_Jl (jj__1 

1jL___u1 _]_? __jL_ Lcjj 1 ^ *& T 1 4 j*^il < nW 4____J 4_^j1 ni a 3jj___ LJ1 4_l___j 

4 aKIIIj i _-jLa ((^j_a_4) jLj-ll 1 ^L » 111" __Ja ^L_>J _ T 4-5 :4_a_L_J1 /ya j-_j_-xJ 

^JL*JI t L__jl __- cjj m. L^jL__ i _U_i j_4j .4_JL_. j-^Vl __V>U 4-_ujljJI 
j-L___jl _-_» L J___ (jl (_>i-0 u_r _ l_j_ jll, . Lr ia__i_ji jj-^Ji oW! _^^ L -y | 
___bj t4jjj 1 11 H sL_il> 4_jjuo (___ (___»_oL-Jl j_$j __!__ 3j_-L_J1 ljV _*1 _ _)_-L_Jl 

C-jL-J .-*JL_> LuoL? _-__- J-«-~J JljJ V (___J1 4_l__j_4 Sjj-cLj i(j_*1 _--->■ 4_jJ.L 

___ L4J ^jj-jj jl>jj Lx_-" . (^_}LlU j-i-c. (_;jL>J1 _)j-_JI ^ L___ j__ ___ 4_sjjj_4 
3jj_c LJI cm. m?j ._;_>L_jI1 j ni r (j__^L>JI (jj-__JI (___ *_-uLlVl __L__jI=_>J1 

_>___.) ___ Lti-T i 1 Jl> C^Jl> Jl^jC ___>• LjjjI (j-4 <i1j->- 1 ____ ^LojJI ____ L^juLuo 

^rtlU-l Ja_u>JLl Sjj-c-LJI cj j-lc jJJ j_* . ^LiLj LjL__L 4_j_LJ1 ^1j_> _ I 
^jJLjJI ___. 1.« imI j IjL-CJuI (3-->- ftJ L^JSJj i4_j__L_J1 £-a JL>J1 cJL-* L-_u_5 

JTu-_ t L_Jj <j! <-_tjJL>-j >U imJ (___ 4jjj .+ ^3 _;j1j___ UJ^i *r C JL_>JJJ . JljJL_>J1 


L>9J9' |jJI OkoolijuuUI 6_»jscdl iJIajjI 


, Kj aLw CjjJLLJ. JuLc. 4 «nlLgJI 4_jJujL_>J1 «4— ul i i »Vt 4_uU1 4__*_jJ1» 

J g > - -Oj->-jJLl Cj^t T tllj t^lj ni ___S J-^-l J " ' ' u L_iJ__>. 4_J_}__*J I 4_L-Tr * tl J 

jjJJI CjI j< j^Laj ___■ i I__oj--o1 ___* (_-____>• . Jjjlj-JI (___i (j--- j*C 1 1< j i (i\^jLl-j 
CjL__uj__j__> £ij n *rt j 1 "r t\\ 4 tn < itljj jlju CjIjj___L _JL_-> <j—_b tj mi r -____L__JI 

.3jj-j J_-* (___ (jjJI_>> Y * * jJal jj ^ <ik»tl 5j j -r > ! t (____. ^Lstill 
I 4* o <h*;t,l j__-i» Vl j! (jj3-_-t_J ^LJLl jj_j l_VI (jf _____ J-Jj l_JL-u-> (j-__J 

L_i_J__UI) ^JjJL_Jl ^ljj 1<_>_-J-____>J1 4__wJ ______ iL-1 *(j 3 * Ljjjl <_-JI L_____jl J__ 

4_j_>JI Jj^>_j t J££ 4____,L>J1 4JVI <__3j <4___>ljJI 4_J| <___* 4__j_>JI J_LJ (Crank 

t4___>UI l-uuLS/I ___» £J_ijJLl JjuaJI Iju* ^ 1jLj_l_Jj :4jjjj__ 4_"j_- __]j 4_J>1jjjJ1 
(J-s-jG ^cj^ . __VV! p j n ' ^c-JjLj ____ _. o fc>r 4_l_j___| CjI j oIjLSLojI 1 fl< j <■> -»_U_J 

j_*_j) Taccola Vj__"_j oLLl_C L^j-^L-I 3juj__- 4JL~ ____ VI M_jl__ 4_ j __.UI 4_^j__>J1 
ur- *^ U JJJ-'' u"/^1 4 V a (j_. (j» UYO j_-_j) Martini __LujL*j (^ > 1 0 * 

j__jJI 4___-j__i (jl Cii e_3j__-4 1_£j1 jJ_1jJ1j . (_£JjLJLl j i^i r (j___aL>Jl (jj___Jl 

(j_* JL*L-_-l JL_VJJ _J .(j_U_l_xll Jk_J__u _v<j ^L-Jil j_x_ il L_L_t__JLl J-4--J -_jj rt*itlj 

(j_L«u Lcujj .(_$j3->JI J-oju 4j_j____<i (j-j-it (jjjj-_C_jJI tjh M i. *i,U Cy* (j?' jJ-J- uj^. 

.___*_J1 (j-A JujjLL 3jLjJL>JI _l)_f_/l jjL__ua (j-i-l La La^j __3j-__Jl 
^JL-jJI (j_4 L_J_L__jl JL-3 4j \ jl n *itl _>L-_JLI JJ-j CjVT (jt JL__CjJLl (j-4 (jL___C I j| 

4__)LLJI 4JL_>. (___> j >^->« j j r j j CljJI Ijla JiL-a (jLa ^Ljjj! _-J1 (__-o^L__VI 

lujj->JI (j-*-L_> ___. Ljjl nj 4__jA_JI 4u___L__Vl dLJLl iji ltj_ £-1 j_j? (jl , 4_uU1 

L_bJj_>-^ oLuJ^ (____ Cjj <t ( rtlj 4_a_Lj__ujA_CJ1 jj_l__l_J1 (____ Ljjjl (___5 4__ijjj»_-i Cu__* 

(j-i. jl V jtl 4__L1__ I <il>. (jf ^yJI * L_>Lj Lsj ^U,,.jtl jj_ jL ___*J1 (jLI jlj____>L 

Jijj t o-Cj- . 4_a_ojA___iVl 3jL____>J1 (j-L-- 4__al_J j_>-V1 (j^aJo-Ljj j '^'^ -___uLJl tj_>-J1 

^oJLjJI __JI 4-_uU1 4__L___iJ 4_^LL-_J1 __iL_Ll_____JI JL-jJ ^j t(J _ujL_JI J____J1 (___5 
_____ jujl_>u LJL->- (jS-^j Vj . L_ajj__j 4 ( (i n'\ c__jJI __-3 Ljjjlj (___-ijA___jV1 

t>_>.lj__J1 4JL_>. (__!__ 1 _ („ 4__ujJI c-h-r,. uiMJ .jl Mi"jVI CjJL_> (j^L>uV1 
(_^Jj___v-jlJI J3_>JLI CjI j 4_u1j_jVI (j__>.1j__JI ^jj-Lu J_o______j1 l__j___- i4__u1j__$I1 

Jl n "t it (jL_Lalj . ___i__ Vl jj_>JLI Cil_ 4\_ujjj_M (j_>.|jI_J1 j_jj___j _j_i (_____j IjJI ) 

<____ J_L_J LjjjI __JI (__-a^L_-V1 ^JLJI (j_4 4__L__JJ jj ^LjjJI jLstL-ul SjSJ- 

. 2Ll__J_>. 4_lx____3 L-JLc VI ___- J___J 


<LloUjuU1 6 jL_a-.ll Knt ViQllg p^iaJI 


cjL-Jjil _)l __ic JJj ^l jl_>-jj }L__ 4 n j \jj| oL_i_-__JI _JI 4 . ,,ntL Lo! 

_>SUj _)l__j .4_uJl-*JI jjm tll Jj__ 4-ujJj' 4_iJ _$! __JJ C--a-.*Kjj ^ d^}L__,yi 
4_ii__ jjjJ__j _-_3 4_l__L-1 j-coLc J-L-jJ _)! _£jj_>Jlj _-__uj^si __ij CjVT _y» jUjLtiJ 
4_j_«^LajVI jl_C_» _M -^i c.-v. 4_x>jI_9 -ij-ui _ya ~tjua-u Lo *j~u_* ___> iLjjjt _«__ Cs _*V1 

^SLst-JI l_u_4 «jl_Cu! jwii_!)) iJL_XI Jj » < ii _-ic .-dJj jl*j c_ jjjLII ____ Oj_4-_ _-_JI 

C-*J_itl-_.|j i^Lit-JI _l)__jj3_-*ii j-u-C _ya-JI <1)J--JI _-J- 4j->Lj~ ,„_M 4j,U_JL 
-_-u_JI _____>j ^L*. J tj mi f _y--JI U>--1 cr - jU__«Vl _>-ujL_Lo ____ 4_>^L_JI ^VjJI 

Pyrotecinca ___. ^ ) o i • 4___o JjV j <^A_Vl J^j-L 4__4_-*__~ c_JI ^__ ____ 

4-JLc (jjio _>J £j-JI 1_L_> _y» 4_4-j|_fl _)1 VJ . l-V__Aj iBiringUCCk) ^-l-Ij-so j-j_J 
__JJ __j__— _J lJ-j-ui j__-T J-Jj (jjj _y» L-4-La 4 tnj m 01 a J-»-__i _j! _)V 4 o j nll 
4 CjVVI (^Jl-vJ jLtli-l ^jj _)l l->L__jJ j-i-^l J . 1 <v 4__s jLLa Cj>Ljl*j 

_--JI L_j_-_>L__ JJL-hJ ^J «_j r iijJI jjj___-JI _)LJ Ljjji ___i L^clj-jiwl _3j tn _--JI 
JL_ j-uoL/t II _ Jl_> C< iL_» I ->J I 0 jJ-mjj i_-_«}L__VI j i^tll 4_3jj_t. - CuL_» 
Latj .4__C^_LII 4__L_JI _-$_* L-jLl-cI ^ySUj (____!! 4j^l La\ . Ljjjl __JJ C_i__ul 
(___- j-Sj" 1 11 1 $ 1 j 1 4-u-t«.i_j Ji_j i 3 j__u L^jl-3 L^jJJ Jj-_3jJI _)£-4J (jy-JI 4-jb.u/II 

.___*-JI _y» jujJL __uL_ut jjLu-j ^jiL-A L_>lj-_j| J--'! 
*[4__ujL>JI 5j_flJ ui>^' j-^l-u Jo-t" 2L-uJl__JI 4 j<j \l£LII 4-cl ,,,iJI C-jLii* 

(cj>L--_VI) 4-__L__-JI (jlj t a (jL_-j i ( ( ^j__:L-_JI) _)lj--JLlj ^jj-iJI «jL1__-»j 

^j C-a_^ iOLcLi-JI 4_p_u ^JjL _--- 4 j ,„L_uVl oLclj__i- VI JL--1 __CuL_LlII 
cJ-yjl t^J t Lj____I ljOjJlIL- ^Ijj j__j-4J (_)ljjjJl jj-st-o) _-__/! j < ,j <'<~\°\ J-l___jj 

Crown __ 1 'i jjJI _>uj_l!l _jl i i u) ^ LkLj < m tri ^TI __ic (_)Ll__uL_-) _)L-LL_u_i 
___i ^S-*_JJ 4JLtii 4 lj 1 iij d-v__ c_j_bj . ___jjJI jjj-GJI jj-5fc_~ __ic jj>.jil wheel 
^-.j-d _)_« J<: __ic cJ j-s-lLt 4jjL_ (jljj! L_JL__ _)L_j .___jL4JI (jj^JI 4_=.j--- ^U_uJ 

,Jl_> l-Ijj ■> "m Ij_jJ-Lj jl i 1* * 4_cL-JI C-dj J-LJJU ^UJJ l L_J-_L_-t LU-LjJL-11 £^Ij jJ! 

Ls JS__- jjj>*j L__jI {£j3j-l^\ _y» ♦ 4ic t-L-L-u jf j^jJLI (j-4 Lljj-i ol)j-^ 
CjLcI mfl : ^4__**jjLjft 4Tj(iin jl ^Lu-aJ CjLcL-uJ! jjj->s jta_ajj oLo^Lc ^L-J 
4_JT ^Luil _-Jj 4__L_oVL iSjLc <"m«i i^ (^UmjJl jjjua-JI _-_- _)jj-a_*Jlj j-|jj_'I 
CjLcL-JI CjLdJt 4-JT Jjj*_-u ^jj *4_uljJl 4_j_%iJ ^_u__JI 4_a__3tA 4j-U_ij 4_u>.jJjjj 
. 4_u____ 4 u».ua 4JL-rr ^ ^4__LdjJ 4_}jL_o CjI li.ua 4l,,iL<M 



tjgjgl ^r^uoliuiUI U jjuJI JU_ol 


JL__i lSjj-^Ij uli^j cjLcL_u (__ 4lj__JI cj Lj 1 jjJ ! j 1 r< r. \ (j- ^ a j 

4jJ — s aJ 1_> J-<j — ij ^__>u 4 — o tVtL> S-Jj} — « ^J — OdJ^J — Q -_! J (uljjO 

jIjj Libros del Saber 4_3j-_»JLl l-jLI-* ____ (j^jJI cjLcL__ <j£J ,4jjIjjJLujVI 
cjLcL-JI l_Uj J-Lo (jlj—Jtl Cj\ {y* f_-jJLj .ijjJ-j lt^- J^-~W 
Oj-JI <y_ ^M^yi ^JLJI <___ c__j_- jlLa 4JL_. -L>L_> L^jpa 4 L-Jjjjuj- Jtjj V 
^ Luajl Lsjj t -> ^yjU^yi 4-cL_JI ^Lu-4 ^jL^j . ^j>LJLI j-A__ L £_L>JI 

Jljj _j t (^j^LJll j mi r jjIjJI UJ--1 cr- <J— cr- «_>---» _j 
(-J^t ^-Lj-TJI 53-^1 ^ljjt __J1 4__L-___>yLj ^JjJI fJj->- 3-j->-J--4 4Jua *lj-^1 
(j-4 4 j, fi j i nj-a Cj*_ f T L_j J_ < _j~ 4— ij o i ii c C—o-Sjj cjljLil <_JLL_ c_jL£ <4 nh^U 
J___ 4_yajL__jl Cj_"T ^-.S (j-jjuJI Ci V "nnlj *"-ji__ ^-lc 4j__iL_. CjIj--C J-u__ 
4 1 < h 1 i.iJ 4_Jajj_t_a £_Ly Jj! ^jSLl t4 U ^uj n "11 -jL__-L__j CjL_j WtinVl 

4JLL~ ___ 3_jl jJI (_3l jJI ^_L*_JI 4_JI ^ 3_>j^j->» JjJ-j ^jjj 4__LJI ^jjJJI 
c_U_J_jj . 4j-4^L-jVI Ljl iinL ^j^LII j___c ^jLJl <j>-JI (__ 4jjjJLl ^jIjJLI 

CjLcLJJ 4__L_5jJI CjI u i ii U (___ 4 j i nLuI j^Lli^ 4 j «In^ Lujjj (j_ujj-_JI -*Ju_> 

Ijlc Lo_i_a t4 j^j\L£_iU cjL_.L__JI j__>L__ h->> _J i>Tm I j___~j . 4_*_Ljj_LlU 

< M" V <t (___ 3jjj_>.j--i —_>L_>' t4j ju jGi,l 4 jfl*^Vl J^lj JJIj (—i-uljJI (jnn nll (jlj-jjo 

.4^>L_.)fl 2uSUI cjLcL-JI ^Ijj! 

4__jjLo 4__cL-uJ LjjJ < mj ^ JUS I <jl JL>_*) 'Ljjjt _-J| gl t LJj__>. Ijjj 

Cr-* O m^Jlj-JI jJjJI (j-4 YYO Jj-jJJ 4_L>jU V c (_y__ 4j jj*>*>LJLj 3jj->.j-« 4__uj j j ! 
iln i nljl (j-« L^J jt_jjL-JI ( M*jy_JJ *j__uj^--l-JI j__L-u JU-C Jj-JJj LjLo LuL_u 

< <i i ni o^oj ^jM-J.1 j mi r (^jLJI (_j^__JI (j-A <:j_>- (_-_*_>. ^ jM-J,I j-uuLJI Oj_JI 

LaJLu 1 4-Lj U ->JL I dJL-b (j-a Jj rt rt 4 4-_j_____jjjJ I 4_j_jLU 4_JVL jj^L-hJI tj^>JI _jf 
(jt (jja ^-CjJLj t^L->aL--t 4_bL_ jJI CjI Ti i nU SL. L.. * *^ ' J ^ jJI m <iTI JL_vjj 

(^-ic 3jij_>.jJLl cjLaL-JI (jl t__u-_jJI (jjs j gkj (jSL! . LoLcj L_*____>Ij (J^-jJ 4_____j 
^j_Vl obi- ^LstuJlj cjI jJLa (____ ^jljjS*! jj_>_ 4-uLa 4_JL jlju (jjjJI l_jVjjJI 

|_»Lc JtJJ__ J_jJ__vi,l ^__ (___J__>JJ ^-l.uj JL_-JJ .CjIj_JI ^JjJ—J j^—jJI 4j JU JL_>J| 

ju jl_*_ ' ' • ' ^ jj i L__>jJ_ ^L^-iii j_>_ (__ 4_uLo 4_cL__j tj^-ij Ljjj ^ ) TA o 

(jlj->. jJl-u La (_ic l*JL__ (jlii Lcjj (jSJ i^__jJl lj__ (j^j 4_1JL> JjJL___l 4 jUr 
ljuS> (j_4 4 1 1 nl in j I Jj_>. j_4J . J^JLjJI 4_ul ^ i nM 4_uLo 4_cL-u 4 In < .»!_> jlt A 


(LuoULujUI 6 jl__aJI <v h» yipllg p^iaJI 


Cy* £sj J-> * j---- 4 iho-- cr^i ^ ^ 4__=_*JI jj-*-« Jj_- JjJii__U 

__i1j-__1 < nts> j gkjj .__-i_>Jl1 ^j-——- ej-uj 4>V^ JU>-^j gJ__iJ1 j? *iju>, _M dJL_> 

Chiming clock 4__^l____ 4_cl___ ____■! J* o *o 4_J^_M o_jl_> _,? 4jL_*_u_1 jjij -s>^jAi 

j__j _,__ L^^' £>* $ 0 ^^L> O^] 
<jt iC^jJI (j^Li__j l_iL_-L__J1 4xLi <_> jl * Horologium 5 <jj 

Cj L j.*- 1 r> njJJI I_JL_ (jC L__j -— -J 1 4 j_Lj, ASLua 4__L_- jl 4_uLa 4xL JjG 
|jL_> _jj_U <j' <j-^<*_ V iJL_~ J_T ^-lcj .3j_j__>.Vl gj^ **< -V V JfcL_jJ1 £^L_J! ___ 
__Jj-4 __£» LjuitJ (J_j-LlL :» o? l!> jujj _j_^ 1jJ_-_ ^ Y\M ^Lc Ji_i JL_ j___j_1 
4_cL___. _ijJjL_c_j IjjL_" ^4_uUt] ujLcI ,nll ___*)! ir> JjT ^L*JI _JJ_ (___ luj__SL-i 
Ijc 1 Irw f n\ jJj < LaLu V rt» t J..^ J ~~ L)- 4 lj-^ <i" j ^J ^jlCJ» i J___JL jl Ju 4__L__ 
^1j__-1 <j? ^-Jl 4_-- t>>lj 3jL_-J _»___>j . (<4__L__ [4_j_x_uL-Lw- J 4__L_u Jju_JL C_u__J 
u_3-Ll_» _jl L__j? (^--J— L$j? Lc-t" t_)LajJ1 L-JJj ^j-A Lujj3 _j_i (_^j£L_J1) (jlj-Jtl 
, 4-uUI __LcL__J 4uL_*_jL JjuaJL _Sjj_t_4 _)L£ ^jJl 4 ,,h*h j_A ^1j-__-V1 1_u_ 
l_JJj _t-C , V fl uMJ iduyiJyLujyi 1_^L_j-_J ___} C<t*i JL3 4-4,lfi"i a __)*_!? (j? ^c-*j 

_J ^II .(_;_1jl1 L_£uL_oj __i)l __)_ > Vlj Libros del Saber ___ 4 in njJI 4_cl ,,J1 

4jj__su _»!__> L_-.j_-_oj-o C<t n ^^SLI 4 a jtLjj ^La 4_)l Jj^aJ (4jL___' 4 a i * a t^jljJLl 
(_-__> JjjJ-3 (j^J 1 ^ U0 L-9jjJUC ^jL-i 4 U 7t"i \ \ £yt £j-JI I JLA q\ L-jLJ ju lju__>l_3 t^jl J t n (11 

dct-l i ^ JL£l 4_i£j-a 4_uLa l_jLc.L_u (jl ^CCJU Lo LjjjJ ^jLs IjL^Jj .4u^j*L-_VI L-uL___i? 
l__5jj-jl_-j ^--Jjjj? lJu__>j JjI (jl 4__L-L_a_>. j_xj ^jljuJL i4uj_j_ljVI 3juj->Jl 4__l-uj 
4j_4 »J-J j \ C jJl (jL_Lll 4ulj jj_>j t Jj_uj jjji ^yS 4jjjJU J) u » Jl_5 4_uUI 4_cl mJJ 
4-_.j-, t d (j| ^_>»ju iL_Uj (jC Jv_a____ . Ljjj? (jJI <i i*I) __!1 lu^j i ii _*! 4__j t d 
JLjlj J-J--ol (^jJI *^5LijjVl lUj-LL- Ju ^yLc LjjjjI ^yjj Cjj mjlTuI ljVjJ_-<_uVI 

(jl (^l I^J-jj ^"W ^Lc t-Jljj- Jjjjj jlj ^ ^-^ 1 jLl_xidLu LLJI _1J_ 
ji icLdjJI <*n T 4_L__uj L_-tL_--_t_-'L ^L-^j-L-^I ^lr 4____jj_>. 4 < .1 \\ 

i JjuJj jJjJ jl--I julj jl 4____j _jjuju_v Loj i(ji___j____ll JL--I ^jj-Cj (j? Jj4_j>J,I 

* Ljjj? ^JJ 3jujl>J1 4_L,>L-uyi 4-uU1 cjLcLJL 4u_-L>JI cjUjLUI J-j jl_ 
j__ 4__ujjjVl _jLcL_J1 ^-juLu» (j? ^LUI J-JjJI (_-___. ^Lu iL__3j-L__i 1_J 

^jrtj 4_w>L_uyi 4u5>LJjjJj^1I ___jJI ___j_J_> 4-J*^ 4_t--gL_u_?l j___l__JI J£* 1 j_LLUl 

1 V mi _j? ( j_^j_l_-j (jl L-jl£LaL (jL_ i(j^jiA_UI j-uj-c u^jLkJIj j-__L*JI jpyj-- 1 


Ugjgl 6^loUjuuUI '^AjjuJI J__j_I 


JLj- t^J^LJLl j <~<iC eJLJI JJ--JI j-*-Ij5 ^ t 4-JL* m.H Ljjj! <____ Ljj n j r La 
C__i__" __l!l CjLJVI j_4 3I< nl r ii _^lr - ^ jUj ^ySLuKJLl 4_cL__JI j1j_;i_-i £j__L=-| 
£!_>___ I __JI u ( n (\ j Jj) _j_3j__JI IjlA ♦ CjLcI <u\\ ___t__L__J 3_XjL__JI 4 <i < nll __JI_Ju1 
_ Ljjjl ___3 _ < rtj <U,| I * _tj_>.jj_l _«_ll Cjj_4_o 4_a_v_j_l_Lill 4_cL___J1 J? 

jjjJJI j__c l^^j<i^i*i __il_j_m ^-J-L 5jljj__JI 4jj_pJI cjLj_m j___t 

. &J1jlm1Aj£ I ^_i5L__lj jrj mU _yj 2j_£ll J_-j__jl>JI 4 t~i < nljJ 

<j__-il_- t4__uL*Jlj 4_j_A__i_JsJ I 4___>jL_JI cjI_ : jj < n *»JI _-^->- ^l L_1___jI L-Ij 
_-)l _ jj ,m->J1 j? «_dJ j . Wijji ^J--*-' cj- 4 jL____j _*! 4_____LU JL*__* __]L-__ 

L_*____>lj M__. j ; * *" j 4_^L_L_J1 (jJ_>L_ll ^ j <i ~- ^-B 4_5jjJt-o 4_j_i____>JI 4___>jL_J| 
_>_CJ i4j^j.<ijA£J1 jjjl__aJI ^-3 4_3jj__4 L___L_T 4_<u_«JI jj-____*Jlj , JpljjJl jLl_>. _* 
L^JLa 1 i^t t jl _ya ^ci-jJI ___lc t4 jU i iijjJiJI Lj>jj)1 _,__ 4jl_L_j <j£o ^J l_g_1 jJuj 

L*-Lc \jtny ll.nlM^ _-j- JjVl >-JLj j („-w J_£ ^cJL--lt Jj-U-u _-____. ♦ tfjL_J _£jJV 

. _pjLJ1 j ,»r t_Jl_JI oj--JI _--i _--j 
Ij .n-*. ^*\f-** VTo ^Lc j-s-j) Vilard de Honnecourt jj-ojj_ j^Ljj. ^j 
jjuLLo j______>JI l_i__ ^ ^_jL_>.|j_j L___lj iLeonardo jjjLj-J Jjl_j LjJIo . LJjj-S 

____ ljbj__ L_>Oj_4- <jl-> 4_t jJljJ _j_S-J ^ * i ^___ _--i __jj_I jJl j_4_ j__C __iljL>JLl 
Jl_o- __j_ ■ "jN jj_jl__jJI Jl jio 4_JjjI_? jj-c__*- CmmmI Jl_1j ._^^_f mjA-JI __JjjJI 

_ya jj_JI l't Jj__>Vl 4____u jujl_>J _>_Uj Vj * Savoy Alps _$j__eL___JI jjAj l_J| 

L___T ______ j JL_>- C_jI_C _j!j i^jycA ^_£bj_4 ____ 4___L_b- l!jL_uj Jl_ C-JliC I jl i jj____>Jl 

. j_-J _^| /ya j___"i _ jJljj Li ____C _ L_UjJ 4_%___jJI ___!> 

_-__*_x-_.jj ^i___j (jySt Ljjjl ___i I4J jj-^-> Jji jLi-* JL_J_ 4 njt tl jj_*j_>JI Lol 

Faustus (jgjj j "mIj. j ^ ^j-oj *( luj— _J > o^o ^LjJI __JI 4____jjLj j-^j-_ --^-J^ 

-l__j|j_J,| _UJL>JI _jLu_____ ^.LL_u j- JLs-Tl-uj I oj.a-i._a7t ^___jjJI I ju_ ^Lbj tVerantius 

j-« S^^jliJl ^ _jLUjL_- 4_cj_i_*_A t ^-^-jj-ill ^-jjJLIj ^jL_v__,l ^j-^II 1 j^__j_a _;j j^_j_j (--uj (*) 

5 ^ /, j jjT ^jl iirL r, , „1 a_i_4_,i _;_ Album yj_JI» ___ _4_____j t j. \ Yov _____ ^ 1 vro 

4_JI _jIj _jLcL_^ i __jUI jLiJII^ i i__L_JI^ t 4jl_IjJI Jij_- _ii_ l i| ( -_>~-j ^____ ___!! 4___a_Jl oLL_j____a_I 

_^1j__jLi * ^LJI y-j--I! __j^j : jJ--!) !"*>^-i ' (j--- 1 ---! I ^J! jlj.<i" < <iLj 4._,l__Li !j^---* _J^_L! J_U_ Jj->*j 

4_la_<i_>JI 5 .j t,t t ^ ^ £0 * 4_L__ _____ CjLjIjuJI J_<j ■ U_ , ..jll j ^u_l__I ^jitJt : JjVf JlL>JII t JjjIj 4_uJj 

.^^<_>.j_J,lJ . ^ \ ^AA / __ \ i * A —jjlhj 1 _dj>-^'j j___J1j _jL_j!j jiJ 

4_ju ^ s Sj__t_i!l ______ i ( p nv _ ) ^Uj^ jj-L-Ij-^i (j. u v _ ov ) Trajan 0^'j- (**) 

.[(<_>. j-ui] .ajjjji 


StoollujUI 6 jl_a_dl £m yigHg pgJLi-ll 


tfji_J J-?eJ jJ_-_>Jt ^yA £ji!i 1 JLA Jla (j_Lt ij____feiJ 4jffiinU 4,U>»j Vt (jJ,t*i 1 

j__<____- yL-JI u>--J1 .4_Jb ^jJi u>5Jl j! u>_UI ^ J>-J- Ljjj! ^-3 

j_J <4jJLiJ_3- J__j}L_u 4 rtlill 4 j„ij tn\\ jj_-_>Jl _>_- jJjLSj Ljjj? __JI C_lu-J 

ij-_JL>uJ _y_i ^J £j-J1 i-U- (j__ 4 i rni < h tl ^ i> ia J^ Jjl* * j t n *v Jj? 

^ A * ^ ^Lc ___} _*J -_j_jj-_Jt jj r n J,<j, _$i_-4 j < ny »L_J ^jj ^Jj W 1 \ 4_U_g 

l_j_o ^yaj .Massachusetts (j__L-_^^L__-_ja ^ Merrimac -dLjj-j^ j_$j __!_. ^ 

i_jL_jJIj LjjjjI ___J 4 nULl jj 1 n,>Jl _u-i JLjJuJl J-jJ-JL ^ '! IjLcLuaj. (jrj_>Jl 

j-4 jji.n^JI <>* £j-JI ijLA *L-_jV ^yh^yi ji-L>J1 *L>. Jl_j .*4^_£jj-aV| 5jL*_-U 

. Jlaj LgJ_t jt_4___jj ^J JL-u_VI 4 jUr Jjju_*L-_j i(jpU_aJI 

<L.i , <>_A Lj 4 ( j t_a 4 j .<\ jA__.J 4jj iy, *v jj m> _-_i 4_uJl_o ^j-uljJsl J j_>- j ^ tn^rj 

ji * ** 
t (j_-L-J1 J 1 <~\ c\\ (^-3 jJ__ Lx»_£j . Sjl , g • !l (jJ_J tLuJl 4____Jl1__ ^JjLj (^-ii (Jj_j_Si 

__i__. __>___>.! _y_aj tjljjj l_jj_c (__s jj im„->JI £___> J_i 4 0 ^ a 4jjL_4 jLjT uJLLa 
^ \ \X"\ ^Lc Sjlc j-ul j_a! ^ j___ c_ujL_* t(jl ^.uiLsT _ ! - Jjj j-___>- j__>j iJ_iVl 
< f V»V^'A ^UlU ^iluJL BjU ^tl -»jl_$J £jjj i(T - A J_L_JI j-___i) 
Jjj j-_u_>- *L__uJ JLo_-f * Lu_j? ^Ao/^Ai (jt-«L«JLj j^IliT _ \ - Jjj 5j Uintj 
y j r (Jj-iijJI j-jjLJI (jL-T (jjj iL!uj---u 4 , 1 .■ ft\ c___jJI l_JJ_ ^ j __!__>. _ _ ! _ 
j! (j_sj-__uj .4_j_iL_JI LajLjI (_-J__ 4_j_jL__jLi_uJI jj-_u_>JI ^Ll» 1 \ \ C ! J »_-3iJj_JL-a 

V ,4-oLoVl cjipU-j^l ljLLc. ^ LajLu ju__! ^^yi jj---j>JI 
j! - 4__oL_J__i) l_jL___V - J_v__>JLl (j-4-- ,J_cL_JL v M,V,tl -jUI l^_A-C J_U___j 
(_--Lij (jJ Ljl VJ .4-ujL4 j-ul jb! _-ic l_jj_o-I j_fl Lu_u! 4LjL_iL_Jt j j <,i_ > JI ujSo 

(__-! J H, i.n t Ljlj itrttl (j_3J__tt !jL__ JjL4 (J-uLl-I (__-C Olj < »rt,*Stl (j-4 4t 1 nl 1 i> 

.4-u4*>LaiVI (jj. j n iJL _» J__j_4 ^jjIjj 
(__^L>JI jJsjJI Jlj__i-L t __L j__Ji JLO-Jl j! i(j_i!jJl (j J*i i.u - (j-ujlUt _UcL__J 

u__L___i!j (jljjL_>. (jjjjl, <t ttj (jj < <i,v i^U 1 ?! fi \i _)l (__--. iOL__L___Vi (_-ic 

J) j oa JI J^-_5-jJ 4_J_OJJ 4 ». 9t ,< X jj_-J (jl ( j . tt J M iJSj^S 4_x__^_JI -_ J L_ljJU-_Ji 

j-ujL-x1J 4 j inL---- 1 ! Ot Utn^ll Co_j, /o? t L_U_ __ic SjLj .4jjjIjJI l___u_j 
4jjuIj ( nin*> JJ---C pL_j__J J^ <r,ill (j_o ^Jj t UL_jJj ^Lj-____j jJi£! (Jj-iSJI 
4_Joj__Jt SjLjjJi S n t^- (jj_3 (jn4J .4 oh" ill j-t-C 0->--__JLt l-Uj J_-4 _^ U t"il 

.c-ujlU (j-Lj-JI jloaJI JL>.jJ __JJ j-uS jl>. _-JJ eO-" 



i^l «^UUuUI&d jjuJI Jl__>l 


^IJI 4-yL_Jt ___j . ^ 0**U ^lc JLuo Ljjj_<-u __£> _3jj_t_o _— _j_oJI JL_jJ1 j_> 

l_uJj _--Jl _j n «11 dJUb J__- _ya -JJ_tJ ^ \ * 1 _ *1 * J j .i "jj— £ I j A 1 ^J 
JL^jjj 'WjJ--- Lr- J^J-^ <■« / tnlt JL_v jj AV\ j |» 0"U _j\j -* 3j_-_JI 

j-^J- 4 _ya ji__t__tJI IjUj £j— H IjL- JJ— — - ___ . Jj I ij_J I j j-i--« iSj^- ' ^J-^-"- 

. juL*JI (j-lj 4_>j Ij 3j__ c_l_ j-_*__JI 4j__>L_J1 4_ai < ii1,I c_1_ LJ-j *___o_4 

i 3^__} L_J 1 ___ J-j-JI (j_L_Lo Jl__ jL-> Jj < mJj— ' 4_uL__ _-_• 3j__ _j_uJI dJL- ^J-tj 

j-__v j)j__c , j_j__ ___ L-jjl_ 4l__L_ 4_1 mioj y A1 V ^Lc ___} djLb jJI 

. I J__ _yfl 3j_~ J— -1 (J-^J^J __l_ j_*__j_i _— I - Jjj 
((j-wljJLI C_jj jJ__1) j_i_u_ VI C_jIj__ _jrtJ ^jl^t II 4_oJ___JI £*JJ-« 
_-9 4j_j_JI JlI^JI __9 4___>1 jj_w i Wjjjl __]) __1_J__JI JL__JI Jji-jJ 4 % iTt 

Ljj___- __J| 2-pL__L_JI jlj^l _jjjJ_ ^j-—. j_j__. -_-p- i^-^LjJLl (^j-JI jj—oJI 
_JL_- __ _L_j _ Ljjj__j ^ \ • * * L_ ____ «__ _JL- I » __ll J___il ^j tj m aj 

,C-_jJI _JJ_ ___ j____-ij [4_J__oVl] ^iJL-! _n_j 4 n n j 4^L_>_ __jI__jA__ 
___ jt .<___»_>__ I Jn.il 4, tnj^Jl 3Lu JLoJ __lc j___-U J-JjJI C_utj-* fL_U 
___ 1_1jJ__- l.v n r ) M g— <i Jj ^j t j» ) *V) 4_____ j_L»jL_ C_jj__4j jj j jljj 

((^.jjJiC^ (___ UT» ^L__ L_jL_j ^-j ^-lil djjjL__*JI _gj j< T I 4 jKJl 
Abbot Syger j^i_wj_l_ jj? ^-Jl ^j__ ^ U T * ^L__. __J_j *Cluny 

^ ^ ^ T 0 (^L-c (jn-j L_ Sj ~( nTI (_---j « n*tj_y I (_-£_!! (j_j_j_ jLu/ jjj ^j-a 

4_J_>j_» 4___u_T Jjl djL___l j— -<u L» 4-l---i V a jjLljJ L L_j| M i 1 j 

. Saint - Denis (j__l_j_ jL_ ___ 4 jnjn^. 
4-o__>L>- iC-jljj- L_jjji (_—_!! J_L__Jl (j__*j Jj->* ^l ^ ^ **' ■ "I l_jL_4j»Lc _JLl_ 
Ijl^J (j^LoL-JI |»lj_5e__.l (jl L*-T . JJ4JI (___> j_JI j__J1 J_i_>L jjl L*j_ 

.l_J_> CjLjy LJL- ^j-^o Cjj_*_j _JLl_ (j_T jjj i jju 4_Jc JjJjlII ^_u ^j_JI 
JLSjI Jj <- _r "tl L>JLu_> ^jinj ^J J__JI Ijl- jt CUjIjJ- j I ^jJw! 4_p-L _ya 
_ij-__JI _jl j___jj 1 gijj t __)ji_ 4 < 11 ji^ ^Lj (jl Jlju 3j- j j,.? 

(tl jjI _,__ ^ U 1 njJI (jjj-oJl jpluJLl^o ^JjI J_J . JLSj^U 4JCj_- 4aj|j-jyt jj-___*Jt 

j-i__>! (^jJI 4 j*C 1,1. ji LojjJI <__L-_lt j-jLL ^ ______ [j 4_j__j__JI 3jL_>_Jt 

_;jJt C-ul j__ (^tj \ j f rt"t L__x-u_JI j_o 4j| JJ-jJ _)_J . Ljjjl ___ ^-LjlJI jJ___jJJ 

.4_l_Ijj_"I jj__j_>JI _ys JLaTi m{\ (JuJjJI ->jj-C 


&£0lLu>UI 6 jL__aJI ^.■■^■gllj p^JbJI 


4_^J>____"VI oL____JI r_y4 JJCC 3-_>Lfc/l _-J_>- jJ__3 JJjL__J1 cLb (__J1 4_j_____JLj 

4J1jj ___ ^£-____J oLI j_> JL>o1 miI L_)Li2__j| djLAj ^ ■ ..t | LuL_-_J ____! 
_-_& j>j J_. .J J jCLJLI ^l jLt_____u"_Mj ijL^jVl (j^L-a-4 fl Mijlj tJpljjtJlj ^Ut l 

4->JL__C JJJJU-j jL_L_j1 (_-JL_- J-Jj (^! LJL- JU>jJ -? -4 J < \.jljjjj.flj1 4 aIUH jlJjj 

4 t nij Ll__jj_£i| JLo_xl Ji*_-- (jj<3 j_ <l,I 1 <-U 4 U> ml jj 3L___J1 4 j* C_JJL_ul 
<-lij-*- JLSj ._^-}jAjJL1 j-lu-_ (__jt_J1j j-jL-uJI jLj__J1 _j_u Uj__ 4-jj_jjj _M 3jjj_>J1 
_^__u_u1 ___} _jj «L.n,U L-bL-ujl _-— -1 lL)IjJL_J1 4_<J__u1 ^ya O^SH^ .' 1 "1 O^LLaJ 4_(_u|j j 

_ya o\ j 1L 4JjjlU jl jl_o^ J_c_*j Jlj-j *_* _£jJl jujjl-c f \ Ui jjb JjVl ^ iU ;t l 
cm L rtjjj-T ^Lj_-u jj- 3j 3 n. J_a_M ^L-JI ^L-__JJ1j . Guadarrama J~ jJI <jj|j 
4j jl_>.jjj 3-jL ^ 0 ♦ • <_-Jlj-->- 4Jjio j-Ljj <4__l___1_j 4 t-Ll a ___s Crevillante 

. 4jjg**ll1 1 j_U j niT 4 * 1 iM 

^LlujI ^ $ m <*mLj IjJj-j (jr) <iL iill _ya 4 j ( " 11 £»ju_ Jj-_ul t i<>yi I _)1 Juu 

__J_ Parras «jljL»j Tehuacan «jLSj , n» UU___fl . juj__>JI ^eJLJI ___> l_j1j___JI 

JJ-UJ _-L--< ____ 4j_U_4 ^L4-Cl <jl * -> J ^ -3 J_0 ^L___xyl J___ol ^ < _l j .-.<<.U 
Jj--—> i jj£. L-_3C_JI 1 J_j-4 J-« -M L_JL-__JJJ t4_j£jJ-A| _ Jj_- Jj_u_J L_jlj JJL-O 

*3jjjU1 4_U-U-M ^JUk 
4_^L- H _ J VI 4 j <* j m,U 4-l<_LU ^JI eJlj 4__^>L__u^1 ^jJI 4 o Uij .-.IST. I 

. I JUb LLojJ ^TlJ- Lix_- juJijJ ^J L^_-___AJJ t »^vl j" 1 ii^l 3jL__.l J___J ^_4 L__5CJJ Jj 

j>_0 <<J c^i-L-y t JUJL>JI ^sJL-Jl ^-Jl 4__oa>L-uVl ^jJI Jj_L ^j_^L__.Vl J-_J _dJj£ 
.4-cj__ l_j1 j) 4_t__ljj 4_j__I_j <_£ I SjjjiJI jLLawa-^l CjL Ljjj! JU-_- ^-^ J_s_3 L_JLl_-> 
j_Jl_u 4_uLo jj 4__j>- Lcu-g l_jL_1_ljJ 4 U 1 ii 1 1, 1 4_lLi-*J1 <J— J*L J»**flL jU^j LojJ^ij 
J_-jl i^j-i- 1 4_i_>.L ^j>s . 4 jU 1 njj__tJ1 Sj_l_tJ1 J1 jlo Ljjjj? _-_i 4j__)L cJL__> L$j| 
^j-c (jl 1 1 11*^1 LnU l_11__J1 »1 cliT, (_ya ^jr-ul l_)L_Jj-o (___ (jj-JoJl ^jjO ____iJ__jJ1 
jLa_ju_JI ^j-ub ((- ^ * *^ cr-^J-*- *--) (_j t-jj-_>JLl 4 — ol < m a L_4— Aj *uj*_j U i i>Vl 
4_1V 4 j , ,,j ^ j j 11 __jLq1 JL,V **( i n _*! Ci^j i4_voL__. 3jj__i___jj . ^ ^ • T 0 l_j) 

4_J__JJ>U1 (__J1 L_iV J U . (j_C (j^ ol inll L_J___Jj_4 L___4-_VjJ L^JU-C. L-J-jUi..Vl 

__oJj-o »1 m 1 nL i(__jLojjJ1 , \ j 1 *i " 1 1 jLLsl (_-_! L^ILojj 4 \ i,nll l_jL_JjJ,I lT-j-ojj 
JyA L *ljLf J-bj iGeometria incerti auctori jljaj ^j>LJLI j__iL«J1 (j>_JI _-- 


^f «^joUjuwUI jjuJI Jlo___l 


4^j_<w_*_tL - JJl-u Lg _,! c _ 4l<^> CjI!_ 4_jjj__ _ 4_ul ,i < <,l j->J-5 <_-_*- J 

< M"^._^ Geometria « l_j__,j_i-*JI)> l___J____JI lj__ _, < » jj . Jjjjj ^j_ _-_ 4jj__U 
J_U_4 _-__- *u Vj_L___._l ^l j_-> " , „L L__j1 j-_>.I _>_"Uj _--J1 _iu 1"« rJI _jjJ_ 

_-Jj (- <jl\rJl _9j--> '"' ' " J>-3 -L-J *j__jLjJI J_______JI L^_a__aj Jjj i i i ___J1 __li_J 

_j__J , 4__rr j < nllj 4j^^L__^l LuL__j| _j_-j J£i ___3 4_uLojjJ1 4_>.L__J>1 3j-° 4-^Ln. 
JL_W___uI _)-- 1 0 MJ IlL_____U_I 4_uLsjjJ1 J}jJs_Jl _)J VllilJ jtj__- L_" _)j__jijJll 

_r__j_i_*JJ _^_>-L__i1 _ jLaji- _-__- t__lj-__jAJ -1)1 iii <<tj-<a 4__jl mi <u f<_jj *__ u___Ul 

OJ--J1 JjL_- __.x__.IjSM _ya 4J_L_ CjLc j--u _____ Jm *- <_SjJ1 Jj-oJj j-U J_->») 

_v<i _£j_-_l *'j_*l _-_ 4_=-.L_i,t ^jjLi _>£. J jlrtll VI _-_j-*j _ .(^jj^-JI j-iLtJI 

l^ri ntVt j o" i «1 Jl__ 4_JjVI Cj1j-±_*J1 _jl _>_3j___uj i______ujJl jj mill __£) Ljjjl 

\ 

4 j"i jlTJI _}jJ_J1 _)j_u Lcjjj . 4_uL«jjJI 4jj jjo I j_j-~ MJ 4__uL_J1 cjL*J_>L_JJ 

v 4 i iijX 11 _>__jj_*_j Ljjj 1 JLa__j __JJ C_Jj_>_) Jl_ 
__-uVl _yi _>J J-« _ J1 _>__ oLsjJjl-, _ > _3jl_W_l___1 Laj!.. _U-__J1 _>-J 

__->j___. 2_»L__ cj1j__J1 I jla .£j___>jJtL Lj__>LL_ _-_*j __-J1 4__j____jj__J1 4__ujjjVl 

_!uj_>. jl m < nVL £j-> L_Lc Cjj_£__ JLc_c I _dL_bj . »1 j <i j->J1 4 j 1 r, t. < I inj J__o_1 

. _;j^L_J,1 j im r _;_L>JI _)j-_J1 _--_» _>_jji^j__J <__Jj-c JiL<- i4_uj_c Jj___l __JJ 
4_Lo ^L^_j_ , 1 _;j->>) _-JI"< MinJI j-iiL-Jl j_<_ajj_J , _' Lapidario «jjjIjlu*- 1 » ___JL___«j 

^Lul Jo <d dJUJLC jLj__>. _ Cj^L_l_____u _ h j_____j j__j_>. _l 1 JlAj . (^ > TV^ ___ 

_-_ 4___lit__) j__1j_c ___ 4JjJulj _;j_>. 4__l JLSjj i4_i____ __Lc _;jl_>JLl _)j_^a_u_l 

_-j_--j _)jJ)) ^L__V L _.__-____! _____ojJl 4__o1 JL_*___i_u1 _)L_j ( JL_oj_jJ1j LuLa__u1 

___» (jj -^L-jII _)-4-_Jt _)J_-J1 ___t 4j 1 fj t " f n I J ^L>.jJl _)__ ^J__-u _____ «J j _C- > . 

* j_>L_J,1 3^L_->V -c-ui <nU 

JjIjI ___3 Ljjjt __- _)_Li_L1 g-lj-V" i«l O^- 1 -^ 1 J^- 4_-r j >■ mi L_uLajl___i _)1 

J_L_-*1 _,U < ojJI Ljjj! L_xjL_ jL____ VI ___ _>jjLt_JI |JU LoJL-CJ .^U mijJI _)JJ__U1 

jj_______JI ___) _>j_l_l__J1 4___L— __> _)j_jj j______J l _)jjjl_-JI ^_L_.lj i LLa I ( _j _^_L_> L__JL 1 

i _j_Jj_-_u L^K LjjjjI ^L_!__( J^^" C - * _>^J *L___-___- ^c4___j __ii _>_aJ i _,U < ojjl 

___3j i^» ViO j»__c 1__^L_^jJ__j < C j mi"m ((j "<(<i oi» ___ Ij^ i a _>jjla_J1 IjIjlj jl-Js 
t^a \ W* ^-l-_, 4_u j___L_J I «-yj_uj__>) ___5j ^ ^V* ^Lc Harz jjL^JL « j^L___j_>. » 

_>JJLA__JI __£) L-jLj--* ^TiUr t _)__' .,» ^ 0 ^ *\ |_L__ L-L.O J frj_) _-- <(J Ll<1 mM J->-)) ___jj 


^ ool ^Lc <___* De re rmetallica (jtj^ «Vi£=l>^ ^L ^JLH^' £j>*J 

^ j---1-Jj LJUsoL L-UaJl <___* 4_>-jJ J-c^ , ! JLA V J?<^>rb «f 

i^jjuLjJl t-ulj^ JSL) ^^iij 4_>L_L-j t «JL l* muj^ )) ^ys ^jljl-JJ j j, £ r., jSj^a 
Loi .^ljj^l 5 V a Co iJtjuauu ^>.LU1 j-« ^LJLl ^jJJ «uaLi^I p__„t , ^ ^ ^ 

4j1 jJl_j-i_9 oLluoo Jj^s 4 " j ? nl 4jJ_4__L Laj ^ Jut__J 4_jjLlVI 3 j 1 . i ,^\ \ /, ( 
SLui^L^ytj ^LjjLajjJI 4_3j-*-U <jl J<*m tJ ^4_oli 4_j_>.L ^ . «LJbt^ 2j_ALta ^jLS 
- tV,^*iJ ' orJ-J J-»JLI *-->t j3 <j-<i Lj^>» C~jl_? (jJ_L*jJI CjLl-_uj 

.AjjLS: JSU^j j-£Vl ^ LjjjI ^-Jl 4j*>L^1 -u«Utl 4_s j-Jtl jl r.r.W ^ 

3j_d (jl VI . I j u n\ Ij^iL-d LsJ-A JL-u-^I L-jLjj-jae-A Jys J*->_j ^jjl j~aVl 

^>L^yi ^ ,„V| 4-Ajj9j ^Ljjjj <___* 4J>1"< ^sll ^^IajM jjln"J ((f yi j^jJI 

LL-__- IjuaLuaS ^j^LJLl j-i-_c ^jL-ujM (jjJiJt (j-« li Ju ^-l^JUJI SjjjJI (__£ 

.l-jLSJI I jla j l U*> ^j-stj 

J ttt <___} 4 J r nJLi^JI l^L-C^-aojJLI jX. 4_) j "<A l jJjL____JI 3jJL*J Ij 

JL_-*oLj 2l-oL>J! cjL^JUJLI ^-j-.ojw jLs l>__u jl». __!__ Ljjj? ^ ^V , „y 1 

(j- 4 J>-^ Lr^! >4&J jl J-*JJJ * 4jjL_Oxs CjLn. jJo 4-uJ-> jj!r3 lj9j\j_II o Jl_> 

Jj, 4jL$_JI ^ JL^U-J ^-Ut ^jLjVlj 4_x_uLj>JIj 4jjIjJJI :^>-lll jljll 

4 .n.i^TI VI ^il <>«-_- t _JJj j_*j *(*>LtJt jl n. 2L_-U-OJLt JjL--uJLI 
ji -dij ,4_jjjjj"_?I L^j j_jji- j>Uj <_-_■* L^jLiL^il ^L-j! ^-J-. Jclc_3 4_w>L-_«Vt 

^ j-4_l>JII oL-^L_Lv1 4-uJJ (jj^- (jjlcJU IjjI_C ^^L-uuyi ^JLaJt ^ (jL^-Ju^ll 
Cxjl_->j t(j-L>-l jln tlj 4_^j*-_>JI CjLL m/>V tj (jJjJt J j j ^ (jwtt oVL>JLI (j-« jJl-C 




\ 



<4_^^L_-_M 4_i_uJl1^JI^ ^-^AjJI ^jLu ^---J 4_cU 4 i j iVt> ^j^j^a J_l_- J_>- 3J V 
_-_Jl t U1 J . V„ 1 11 1 jJiS-M JU_L_M __y_>- ft '- ^" i 4__jL_- jL__-1 ^.^ <U __j____Li Jj^j 

L__jL_Ll Oj_lt_ t__J_ JL_U~ . __J l_C. ^___3 ^l, I £>J__ L__)lj_>. < M" 4- & A^\ m_a ^ . 

*!>_>- _M __J1 -^ju ji ,_;jL_J1 £_iUl .Hjj . Encyclopeacdia of Islam 4_^;,U___1 

._Lci___t^ ^-^JjJL) 4__Jj_L<j ^Ji-ljua JLa_xJ 4j_j-l_^_U _> j__ _ya ___J ^ V \ <_L_JI 
^-iJL-Jt^ t_iju_- ______ J____3 J£-J __ _'L_>J1 c____i ___■ 4_uj_>J1 £__>.1jJLI __ jJ-J J__3 

_>_J ._u_ _>sui uis* ^mi _____ um<:ji ^^U-^t a__jjL l^u __^___ji 

__J1 JJ J _C. *^_*JJ1 f_-J-_ t £;3_<__3_l1 4 j ,U - ~J 4_i.i i.LLa l---_- L^J jJ-I^Ju V _j _'L_ _JL__ 

4__j___- __U j___ 3^0-1 _»j__jj_>JI ___*_? L__JL I jj3_-i UU__i . 4_j _■_.-_ jJLt t __ _M ,<iU ^i ^ __J L__JL 1 
___jUL1 3j__l_> Lj_j_Lc1 1_L_ . 4_L-L_ _4_J1 j_J_j__ t -__-L_J1 __L_JLi1 ___ ■ U "■ '<», 3j^_>- ^__ 
: !_____ j^l^yL 1» __Lj____Jt _jl J_>u i JLJL1 Jj.Lt .1 __ic _£jJ-1 3j-- 4_l-j<L_ _M 

Sabra, A.I., *Manazir\ EI, VI, 37 - 7 

jL___-_Li-1 .[ jJ_)L_Ll] 4JL_JL1 jl___e .[_j_^l___ J-j-^., >JI J . r ] __JjIt 
^ ___'L_JLI j^J_J .[ TVV . TV1 ] __L______Jt ^L-ji C __>JI [EI] it^uijJLI 

^i tMana/ir jJoLJLI : JiL- t 4_uj_*Jl ^jj^LjJI »5_>_> ~-m» LUL 4_j^ajU-_M ____. j-___3-I,l 

4-__-_L_JL1 j--»-ijJLI _-Jj 4__.j___3_L1 ___ JL_-cj .[__jj__>J1 £___l__JL1 ___.] __Lj__i____JI 

.1 _ > Jr->U1j 1 - 1 *lj>VL _k>UJI ^j^-JI ^ .4u>J_-_^L 

CjLjJjlaj *Ij__I1 j_3j_J _)_^jJJL t L^_i_ ^__j ____ »J___- J_J £_>ljJ1 ____ ___j _jl ^---jjj 

<_lj_>.i __JI 3jJ_-_- i-J-^L-l _)^J _y3 J____J1 _y_ 4__3j[j__LI 4j_JjJ1 _>_jUL I £_UJ _j_fl ^__-4J 4-t__i 

► 3j_-i ^j-A jJ-ii 4-.DL-1 ^_>-1j_~ j_i j 4-j <aj_- ____ 1 j_bjj ^[^^-wljJLt -—jj] L_.1j__3j1.li 11 _j_a _J_>_-I 
_____ ur I__ua ^jwc J^- 1 4_j^ _j_j3 _^ JJt JJ-jJLl _JJ 4i-L- JL-C VI _>___ J_-_ jL>J jj JUC j 

.-_>JjJJ uL__. __J1 3jL_. jLIj LS t^JLJl _}_-.Ijl_1J j_i____ jjlj-u- 

______ J_ia .-LiJj_-It j_L__JLl Jjs j^S _JLC __J| J "i lhI uuLi-Jt 1 JL4 Jl £e___iyt _y. 

_JL_- . 4 ti I ->JL 1 J3____J1 LLu ___ L4I- Jj__ _ju_ __JI j_L__ij t -_^-ljJLl _llju _ya l^-<J__u. 
jj_____>JLt __i _j U*j ___ o J3_> Lo ^3_-_>3_L l_-_~ 4_lj__jJL1 — 3^___J 4_ji_ -j^L- L~__ji 
,L_J_~ jjl L»-3->- t-uU_>.j-_JI j-ijG __VL_>JI o'jut .4_uj_-Jl JLw_>U ^U_>._>j _-_£- 
jjL__II 4_«_>.lj_- ___ _n-_c.l jJI l_jj__J1 __J1 4 , ,u'JL 4 _JJjJ L_!i___j3 .^1 jJLI l_Uj ^ 

4j^J__a ^jl^ia ___Lc UjjJ JLi _^j)__>o ujL_JI lj__ -_>-1j_~ _j_- JUJljJI _jL-3 (Oj__jL_<j 4_uj-jJ1 

.j^JJJJJ L^j _jL___.1 ___]! 4_ujjJt JUc, VI j->__>- jj <__-" ___J1 -_>-ljJLl -AujU 


Dictionary of Scientific Biography, Seribners, New York. 1970 - 80 . 
The Encyclopaedia of Islani. 6 vols to date, Brill, Leiden, 1960 - 9! 

. I j. 4" j\ Jli-- -M iJl^J ^3 .^-jLjSLH 1 Ju_ ^OjJIj 7C-JjLj ^_j_- ^ 4___ L^i>l jJU-_> 

Hassan, Ahmad Y. and Hill, 1). R., Islamic Technology, Cambridge 

Univcrsity Press, 1986 . 
Le Strange, Guy, The Lands ot the Eastern Caliphatc, Lrank Cass, London, 1905; 

Jl o r I __JJ li" ,„jj 4__,jm a __Ll JuJ j j .l.j 4_>V p j ^ u-aJ^— ^ Ijla 

. _J-<il' ,i I, I _)•__- I ^jj-^J I 

Sehacht, Joseph and Bosworth, C. K. (eds) The Legaey of Islam, 2nd Edn. 
Oxford University Press, 1979 . 

Singer, Charles, Holmyard, K. J., Hall A. R., and Williams, Trevor I. (eds) 

A History of Technology, Vol. 2, The Mediterranean Civili/ations and the Middle 
Ages, Oxford University Press, 1956 . 

Taton, Renĕ (ed.) Ancient and Medieval Seience, Thames and Hudson, 
London, 1963 . 

Vernet, Juan, De Abd al-Rahman a Isobel L Barcclona, 1989 . 

White, Lynn Jr, Medieval Technology and Social Changc, Oxlbrd University 

Press, 1962 . 

Medicval Religion and Technology. University of Caiirbrnia Press, 

Los Angelcs. 1978 . 

Wiedemann, K.. Aufsat/e /ur Arabischen Wissenschaltsgeschichte, Olms. 
Hildesheim 2 vois. 1970 

j-Lc J^a o^-LaJI J^Li- jLaJul^ L#_)u_>. ___JI _j_'L_1.1 ____ _}Lj_>JI _)lj~- _£^___j) 

.The Erlangen Society _h-^j! 5 , , ^ Ulj__»i 3 ^ mA ^l__. ____>. ^ W r 

,^^^1 3_ L «1 tll __>L>JU ___} ^LjJuI^ <_j^L__« £±as*-> 4___3L_ Jf$\ t>?-M j o <>>"j 
4_] L_£> . 4 jU __ L___- ^U. \ ^ _)-- ; H _y_> L*jI j ^_j__<j-_ I 4J f| ^ i n ^-~-J 43*1jJa l__jl___)j5 

_wa I » i nl j j^J 4 _. U rj 4_L__ cJJ_ £_~^ . 3^_-l-_-T _)L_u_>.i ___ 4J_-L_> 1 __}J___j 

> d U*u 4_3_jL_j _jl ^ya ^c-^l _-L_ JjljI 4JL___.j _>-LiJ 3 4 jin"i'l j ^_LJ1 _1iLc^___>>4 

.(__j_>-^M — _^__jJI t. ^juo ___i jAjjuj LjLj_-i 


Itt 


Hadas, M , Hellenistic CtilUire. Columbia Universitv Press. Ncw York 19,50, 

Hussey, .1. M. (ed.> The Cambridiie Medieval History: IV, The Hw.m; 

»>^miiMo Lmpire, 

Part II (ioYcrnment, Church and Civilisation, Cambridge. 1067. 264 -305 
Landels, J.G.. L ngineering in the Ancicnt World. C hatlo and Windus. London I97x 
Lloyd, (i. K. K., Greek Seience alter Aristotlc, W. H. Norum Ncw York *md 
London 1973 . 

Tarn, Sir Wiliiam and Griftith, G. T., Hellenistic Civilisation. 3rd L dn Ldw,r I 
Arnold. London, 1952. 

Young, M. J. L., Latham, J. I). and Serjeant, R. B. (eds) Rcli_>ion, Lcarnin<> m i 
Scicncc in thc Abbasid Period |RLSAP|, Cambridge University Press I99() - 
(ioodman. L. L.. The translation ol Cireek Matcrials into Arabic\ 477 - 97 


Suter, H., 'Die Malhematiker und Astronomen dcr Arabcr und ihrc Werke* 
Abhandl. /iirGesch. dcr nialhcmatischcn Wisscnschatten, X, I99() 
Al-llqlidisi. Thc Arithmctic of aLUijlidisi, transiatcd and annotatcd by S 


A Sidan. I). Rcidcl, Dordrecht. 1978 . 

1 ^l^) 


Youschkevitch, Adolf I\. Lcs Malhematiques Arabcs. translatcd by M 

Ca/enave and K. Jaouiehe, C.N.R.S.,. J Vrin, Paris I97 n 
.(j3^L__II ItlAi) Uj^L Jti\ ^U-ob^l £ 3j> __ ( 

\r\ 

Kennedy K. S., with Colleagues and tbrmer Studcnts, Studies in thc Islamie 
Lxact Sciences. Amcrican Llnivcrsity of Beirut, Bcirut. 1983 . 
Kinj» David A., lslamic Mathcmatical Astronomy, Variorum Rcprints 
London. 1986 . 

^ Islamic Astronomical Instruments, Variorum Reprints 

London. 1987 . 


King, David A. and Saliba, George (eds) From Deterent to Equant: A volume 

of Studies in the History of Seiences in the Ancient and Medieval Near East in 

Honor of E. S. Kennedy, New York Aeademy of Seienees, New York, 1987 . 

Michel, Henri, Traitĕ de V Astolabe, Librairie Alain Brieux, Paris, 1976. 

Samso, J., 'Marsad\ EI, VI, 599 - 602 . 

Suter, H., 'Die Mathematiker. J-_o__Jl ^Mci ^l) 

\£\ (j- 3 J*--.- ^3 -J-*-- 4_ys^L<-uVi *Lj>_L___1 ^ ^Lc V 

(_yJJ *3-^JU1 ^jr* 4_yi>L^VI .L) j a\\ 4--J>_o J^a-blj . 4 j„ , u Ajl\ L^jC^jJ. 

a^\jJu _i>VL__U _jl<_ J^juo^I jSUj .Aufsatze <___. jL-jlj^ \ $ . *.< ^_IJ! __ J , _ , -__JU 
ojjt>$ -^LUt *>->-!t ^___ ^3____jJU ^^^Jl ^JI ^^-^JL^ t *j__* J£ ^ya oLj-i_>_U 

1 i^jt _ot_J^M ^j^U-i . 4_a_U V1 jL-jl ^it^lL > i V fl>Jlj OJ33JI >*H<fn.n 4_2_>jJUJ1 

:4-U^1 ___VL_I! 

Anawati, G., 'Science' in the Cambridge History of Islam, Vol. 2b., ed. P. 
M. Holt and Ann K. S. Lambton, Cambridge, 1977, 741 - 79 . 
Arnaldez, R. and Massignon, L., 'Arabie Scienee* in Taton, Ancient and 
Medieval Science, Pt III. 385 - 421. 

\I-Khazini. 'Analysis and Extracts from the Book of the Balance of Wisdon' 
by N. KhanikotT. Journat of the Ameriean Oriental Society. VI, 1859, 1 - 128 . 
Sabra, A. I., 'Manazir' in EI, VI, 376 - 7 . 

Vernet, Juan, 'Mathematies, Astronomy and Optics' in Schacht, Legacy, 461 - 88. 

\o\ 

Hassan and Hill, Islamic Technology, 'Chemical Teehnology', 133 - 76 . 
Hill, Donald R., The Literature of Arabic Alchemy\ RLSAP, 328 -41. 
Needham, J., The elixir eoncept and chemical medicine in East and 
West\ Journal of the Chinese UnWersity of Hong Kong, 2, 1974. 
UHman,M. 'al-Kimiya' in EI, V, 110-15. 

. Aufsatze <___. jLjjuI ^ 1 ^.r^ ^\ gj-__s ^JLL 4l.-o".U __jVL__U ll__jl > J_--1 


Click, Thomas F., Islamic and Christian Spain in the Early Middle Ages, 
Princeton University Press, Princeton, 1979, 230-8. 
Haverson, Michael, Persian Windmills, CIP - Gegevens Koninklijke 
Bibliotheek, The Hague, 1991. 

Hill, Donald T., 'Trebuchets", Viator, University of Calitbrnia Press, Los 
Angeles, 1973,99-1 14. 

, A History of Engineering in Classical and Medieval Times, Croom Helm, 

London 1984, 127-79. 

, 'Arabic Mechanical Engineering: Survey of The Historical Sources', 

Arabic Sciences and Philosophy, Vol. I, pt 2, Cambridge University Press, 
1991,167-86. 

Needham, Joseph, Science and Civilisation in China, Vol. 4, pt 2, Mechanical 
Engineering, Cambridge University Press, 1965. 

^Dcli ^^k. jr LljjL^i 4 \i% a Needham ^juj Jl o r i ^jM-) 

jW^ : 4_l31_Sj ^jbi+A ^jC CjLs^LlII ^jja j, j & j_L3 ^j-Ll "i >j L^jLa t^-jJol^ 


Schi0ler, T., Roman and Islamic Water-Lifting Wheels, Odense University 
Press, Odense. 1973. 

Smith, Norman A. F., Man and Water, Peter Davies, London, 1975, 3-18, 
137-50. 


Bedini, Silvio A., The Compartmentd Cylindrical Clepsydra', Technology and 
Culture, 3, 1963, 115-41. 

Farmer, H. G., The Organ of the Ancients, London, 1 93 1. 

Hill, Donald R., Arabic Water-clocks, Institute for the History of Arabic 

Science, Aleppo, 1981. 

— , A History of Engineering, 199-245. 



£plj£jl 


— , 'Arabie Fine Technology and its InAuence in the development of European 
Horology', Al-Abhath, Voi. XXXV, Ameriean University of Beirut. Beirut. 
1987,8-28. 

— , "Arabic Mechanical Engineering\ Cambridge, 1991. 

Landes, David S., Revolution in Time, Harvard University Press, Harvard, 1983. 
Turner, A. J., the Time Museum, vol. 1 , pt 3. Rocktbrd. !984. 


Creswell, K. A. C. A Short History of Early Muslim Architecture, Penguin 
Books, London, 1958. 

Hill, Donald R., A History of Engineering. 47-75. 

Kussmaul F. and Fischer, M., Tadschiken (Atghanistan. Badakhshan) Bau einer 
Briicke. Encyclopaedia Cinematographica, G. Wolf (ed.), Gottingen, 1971. 
Mayer, L. A., Islamic Architects and their Works, Albert Kundig, Geneva, 1956. 
Needham, Joseph, Science and Civilisation In China, Vol. 4, pt3, Civil 
Engineering and Nautics, Cambridgc. 1971, 145-210. 

Siniith. Norman A. F., A History of Dams, Peter Davies, London, 1971 , 75-101. 
Stein, Sir Aurel, Old Routes of Western Iran, Macmillan, London 1940, 182-7, 
267-73. 


Glick, Thomas F., Irrigation and Society in Mcdieval Valencia, Harvard 
University Press, Harvard, 1970. 

Goblot, Henri, Les Qanats, Une Technique D'Acquisition de IEau, Mouton 
Ĕditeur, Paris, 1979. 

Hill, Donald R., A History of Engineering 17-45. 

Nordon, M. L^Eau Conquise : Les origines et le monde antique, Masson, 
Paris, 1991. 

Smith, Norman A. F., Man and Water, 3 - 18 . 
Witttbgel, K.,Oriental Despotism. New Haven 1957. 




sis 


(LuoULuuUI o jbaaJI ygB ft iii yypHg p^JjJI 


Cahen, Claude. Le Serivce de rirrigation en Iraq au debut du XIe siecle. 
Bullelin d'etudes orientales. Vol. 13. 1 949-5 1 . 117-43. 

Al-Karaji, La civilisation des eaux cachees, text established, translated and 
annotated by Aly Ma/aheri, University ol' Nice, 1973. 
Schirmer,H 4)m aLMisaha\ LL VII, 135-7. 
Wiedemann, E., Aufsat/e, Vol. 1, 577-96. 

Wright, E. Ramsay The book ot' Instruction in the Hlements ol' the Art of 
Astrology, reproduced from British Museum MS Or 8349 (KT lacing Arabic 
text). London 1934. 


Al-Hassan, A. Y. and Hill, D. R., *Ma'din\ Kl. V pt 2. 'Mining Technology\ 
967-73. 

Ashtor, E., 'Ma'di]"T KI, V, pi L 'Kconomic Aspeets*. 964-7. 

Singer et. al., History of Technology, Vol. 2. 1-41. 

Smith, Cyril Stanley, A History of Metallography. Chicago, 1965. 


Daniel, Norman. The Arabs and Medieval Kurope. 2nd Kdn, Longman, 
Librairedu Liban 1979. 

Stanton, Charles Michael. Higher Learning in Islam, Rowman and Littletleld. 
Savage, Maryland. 1990. 145-76. 

Watt, W. M.. The lnHuence of Islam on Medieval Kurope, Kdinburgh 
University Prcss. Kdinburgh, 1972. 

White, Lynn, Jr, "Cultural Climates and Teehnological Advanee in the Middle 
Ages\ Viator, 2, 1971, 171-201. 




J-4_b -j Jd_jj_t 

-tjju_ _.__ > ^YY 0 Mk,Mf I "l jlJIj^ _>* # 
^jjLU! ___• 4 /mUH ^tj^l^j^ t 4 i n.v j w U _y_3JjjJL_j _^___$___ ______ J <^ -_ >[c 

. 4________j £jj_ __VLcj JL»j O-^-- 4j_~L>. _y- ___jj_I 

i^lni ir^Jl i * II ___ L_>. ^J jp^wJI^ 4 i n, 1 t^ll jcJjLJ _j___L>. L_cLa____l _-J^l 5jc 

__i_. __ilj-___._l ___j *4_^^_____J1 __)jLU! SjJib Jl_.1j_* jIjlc.1 ^ _JjL___j 

. 4_U^-*J1 ^-^JjJI ^LJ J|L) 4__*__<1 jJj-_-_J 

<4_uj_s_JI 4 jSLuKjll 4___JLt4Jl ^ j ■ 4-j__i_JI :4jVL__o3 4jL_Jj_~ 5{c 
.4_uj-*JI 4_ujdl 4__j_i^Jl i^jjjjjl tLj_wSJI CjIjJ i^ojj^JI 4_ul_ll __LcL_JI 


Lufb _*lj>_a_JU^L__ 

. j__oxu 4jj_.j__JI 4i__3btvo _-i- IMT j-i-4-»jJ > 0 JuJlj-o _y<j # 

_ ^ji-JI 4 jl<J *L*> J d II -1 " , „1 5[C 

®. «>*_*_» 4__.U 
^ 4 h m.IMI al__^L<o _____ Ju___>. >jc 
^**-» . \ j___ jSL_jj-i 4juoL>. _ys *L_m_JI 

4 — >- ^j-uJJjJ _j_J__c_JI C_-_ll_Jl -{C 

4 j K J _)t in^l wh <i i llj t3j__L_Jl 
.3j__L_J! 4jucL>. _ ^ji-Jl 

^j-____ll ^-.g-Ull j-x—>Jt! _ i_f * 

^_jjL_J 4_a_4j__Jl 4j_a__J! _?. <oa 
4j_5t_Jl j ,,«>> f j i^cJLtJI 4 n mi 1*4 j 



11 mUI mL-)*UI 

^ * 1 g " ■* 1 --' ._ J : <___Jl_ 

a^_Mj-— - u' — 

(jj>\ n mtt_,?rtin-i 4._J: __>.j_ 


117 


_>-J_>JsL 3jl ->Jlj ^jJjlJI 4JL>Jj t4 j n j j U*i !lj 5 " . 1 1 f l^ j , *\\ d ■ 
^ULadJlj <4_^L1I oIj^_Jl__L_ 5 j^UjJt 4__j__U!j .a^^L^^I Jjj .^.U 
JuJ_jJI 4jJ i>> f ^l 4___L___>^L t j< ^ 4_j^JI oLt^Mi^SU - y.U -U 

«^jJO/l 4_j_JjJI <jL_*ii1j m^II <j_c 
_>__. L^jJL^ jl LLl^o^jW o-^ ^h 1 ^ 1 4 r t <\.\ # 

<jjo JljJLjJI <____ lJj____j ^(^uj^-T liJlj "< mV_"L jl Lj-__I~) 4_)j_jJ_>JVI 

o W J i jS__JI LL___^ 4__L^_l_JI ^ j-LJI ___ 4j__j___5c_U I CjIjjJJI 3 olj_*_>ji1 
_j jLs-^Ij cj-^L-JLI CjL__-u a^JjJI <Uj , n 4-l.cJ * 3 1 4_al Tt^W j-u-j _-__< ^ ni lj 

4 4_JjjJ___JL1Ij 4_^_l j^M 
^^LJI 4 n, „l^_(^AV) 4_^>U_V1 SjL_^_=_i_ __-U_J! C-ljJJI :4-L_Jj_A<>A# 
^^^1 c_lj_Jt ___ 3j-^>mi ^jJjJI c_L___ J L_l _. (UAi) 4__^:>L_J 3jJ___-j 
^JLJIj jdLu.W -(\\\V) ^^^LlJI ^£L__J1 ^__s 4_^}L_J c_____lj_ . ( ) \\V) 

.(V* * i) 3j__-_a_>J1j ^AjJI 4____ ____ _ (Y* * * ) LL_____Vj ^_l_>L__4 i4i^_Jlj 



SI8 


j-^L- JiC j_1J___4 ____ jJl_-__j 4_^L_u ______* 4 1 » J< ■> ((4_3j__JLl ^JL.» 

jj____> . c-j^-LII 4j^_i . <__l_i^M^ (jjinllj -__.___JJ ^ < UjJI (j_J_>JI /^c 

. ^ <WA ^LJI ^jUj ^___ ^ JjVl jjuJI 

^Ut^ 4_3L__JI ^ 3jl_l>. 3__Lu <_£jL_JI JLjj jj 4_Ll \<<i\\ dj__b -JiJLgJ 

4_^L__Jlj 4_>^_LJI CjIjLuJI Cj_\_-Lj 4J__u ^ l_JL!_X__*3 i4__j_J_ll £jj-3 J-£--<*->- 
: 4_<j_>- jj^ L_jJ*G L^_>JL_ (j-jJI Cj L__ j-u_> jJL I tj-^j , 3j_i__>L_JLl 
CjL__IjjJI . cj^U-^JI l_jj1 . 4____u-J__ . jjjLj : ^L__jVI cjLJjjJI . \ 

.jL___Vl ^cjjLj . 4jj1 <^~>JI 

. ^....j fXc . 4___uL_j___u . ^ __________ I . ^Lo :4 j c L___->-M ^^i-Jl . Y 

* C-i jl t (V*< mi a _ 4_ot_ulj_i___l CjL_1j__ _ J__-l____j _ L__lj-»j>. 

. 2l_JLLJI __jLVI . cr^^M-JI __j_Vl : kj^il\ 3 2L_ujVi -j__--IjjJI . V 

.iilll <*____ 

. I j r .i^JLI . --j-4_JLl . _j-a!l 4 r nl^ JL->JI ^Jlc : 4_J_JI CjLJjjJI . 1 

.4_UJt__J1 jj__J1^ 4 jLSLim" II j^JL_JI 

^-j Itll *Uj 1 1 1 u i 4_I__ _al__j p 1 t \\ j__ jjLj : 4__u_JjJI CjI l_jIj_JI . 0 

cjL i-oLjjJI . (— ULa t 3L__>J1 ^JLc ^L-<. j^ ^L) j *q) 4__lj___j_J_JI 

^jL-jJI _Q 4 \ 4_JL ,,mVI l_-JIj__>J_j ^L__l__VI j-o) 4__j_____j_J_i_J I 

* 4_L>- jjj '^C" 1 1 CjLJjJJIj 

j____- ^ . 4_JjJI j! 4_o_wj_JLl . 4j__IjuVI JL__-Vl jm.J 4 u.,,jJL Ll 
I 1 <j rjtj 3_l_-1j 4_j___3_7c___j 4 Mt"J,l jLr _M _JJJ£^ t4_LVj-i n <L»_____ a 

. ^LJl c<ajJI ____ __j I a ^_i__ j__it 

119 


